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(54) PIEZOELECTRIC/ELECTROSTRICTIVE DEVICE AND 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain longer life of a 
piezoelectric/electrostrictive element device, increased 
displacement at a movable part, and faster speed (higher 
resonance frequency) while handling characteristics of 
the piezoelectric/electrostrictive element device, fitting 
characteristics of a part to the movable part, and fitting 
characteristics of the piezoelectric/electrostrictive 
element device are improved. 

SOLUTION: There are provided a pair of facing thin 
plates 16a and 16b, a movable part 20, and a fixing part 
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22 for supporting them. Any one of the pair of thin plates 16a and 16b is provided with 
piezoelectric/electrostrictive elements 24a and 24b. Related to a piezoelectric/electrostrictive 
device 10A where a hole part 12 is formed of both inside walls of the pair of thin plats 16a and 
16b, an inside wall 20a of the movable part 20, and an inside wall 22a of the fixing part 22, the 
pair of thin plates 1 6a and 1 6b is made of metal. 
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*JS©fl5^-CW. 5*figpi 6 aSOl 6 b±(c^-n^n 
Km/mmm- 2 4 a SO 2 4 b #sjg*f?fiJ 2 0 2 ^/fL 

[0 04 8] itc. C©Ef/IlfAV^10A«, 
->Pt©St5gP 1 6 a SO 1 6 b ©Wft!££ oJfilSP 2 0 © 
F*3H2 0 a £@SSP2 2 ©WIS 2 2 a CC<fc Dmi» 
«©|fjlB?Lgpi 2*s»fiS3ti. fuieEm/mg«T-2 4 

a SCJt/XB 2 4b ©IllbtcJ; o TDjt!)gP 2 0 ifi^L 

30 u. *4^«pisbgP2 o<D%mE.m/nmm+2 4 a 

SO/XW 2 4 b (C «fc 13 tsltHT 4«fiS*WT 4. 
[0 04 9 ] EEm/mM^^-2 4 aSO*2 4 b«. Em 

/ms/B 2 6 £ . msM/mmm 2 6 ©Mficc^s n 

fc-*t©mffi2 8 SO 3 0 £?:WUr1tfiS§n, it— ?tt 
©HS2 8S03 0©^*.. --t01I2 8Ay>4<i 
4>— ^©-If«gp 1 6 a SOI 6 bKMSlatl^. 
[0 05 0] il ©{&J"C«. 'EM/i&mm^z 4 a so 
2 4 b^«^-r4— St©m€S2 8 so 3 oatotcjE«/ 
2 6 ©SSfciSliaHSSJia ottel C <DEI/i 
40 51^2 4 a SO 2 4 b ©SIMe^lEIilgP^ 1 8 (— *f© 
m@2 8 SO 3 0#E*/*£»2 6*IHtc3W/Cfi& 
433^) *s@5eSP2 2©i4«iS©— SR*>6«*ggBl 6 a 
SOI 6 b ©31-311]©— gpJC^WT&i&tfJtCjfJj&Sft-C 
C^4„ #(C> C©^JT«, — *f©mS2 8S03 0©# 

K&wt^mn o ©^M2 oa<to ^^-r*^^^ 
viciiL&ztiT^z. tf54^ > ttnaiiwwsEWigp^ i 

8 *5Bjfj,gi52 0 ©-gp^6»«gP 1 6 a SO 1 6 b©- 

w«c*>w rfis-r 4 «fc *> icKm/mmm* 2 4 a so 2 

4 b %]tm?Z «fc 9 'C Lt fcjcl^ 
50 [ 0 0 5 1 ] -t or . ±3$©^ 1 <o*ttojg.««:«*E 
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n/nmf^j a 1 o aki^t^ unc^r^ 

^ pJIMP2 0 ^CSl^C>f^T^SB3 6 6 b 

^ff^§nr^^nrc^ 0 §a3 6aM3 6b 
tt, pItt»2 0OWJB, *^J?RBfctt«Wtt 

i^c^stsnrtiS. coit, Winasai 2«:^r<fc 

pJ|jjg|J2 O0D*ifottn*>6#ififfi3 6 aM3 6 
b Sr<Mfl»D aMD b it2B*l <tSCi#ff* 

[0 0 5 2] S/c. Cft6iffiS3 6aSC/3 6 bCOMtC 10 

fitZEM/VSkF'UXl OAg^, 0 1 2 CCTjVTcfc 5 
CC, C ft 36aM36b cDPJCCbuIB pJSJjSP 2 0 

[0053] t czx\ m i (DmmoimimzEm/ 

^CD«ECDEIWP». S«ffi2 8RO f 3 OCD^fe, ^ft^ 
ftSSSP2 2(DMffl« (SRT-J&JSBB) ±JC»*Stifc« 20 
? (^7 F) 3 2Rtf3 4*»t;TtTfrftS<fc5K:&o 
WS. »*»?-3 2acX3 4(Dfl[«tt, ~^(Dli2 8 
Cc*rj£-T5«H?-3 2jM»E»2 2 0»«MFQk:»A3 
ft, iWP^HHW<DflS*CD«S3 0 K*ttW4lfrf:3 4# 
SS8P2 2<DI*Iig2 2 aSOfcJBBtSftTVS. 

[0 054] EI/IIf^VXlOA0i 
St. «KF3 2acX3 4#SEBStifcBitt«0©ffi*« 
fflor*h*hS!HB«:fT5ci^r#, ftsior, EE 
i/llf^VX10ACDi^i, tsISSi«T-3 2M 

ccDSjSKte^rw:, y u+^^;uy>;> MSB 

[0 0 5 5 ] 15^/^^-7-2 4 aM2 4 bODflWEi 

WK«*E«/Wl^<-f * 1 0 A a CDcfc ^ &C % E«/ 
m^S^2 4aM2 4b 2 8R 

tf3 0<D&j^gp*J|J*., E«/«S»2 6©5fc4S^<D 40 
**nJ»»2 0«tC§SmS**<fc5CCb-Cfc«fc< . * 
fc. 113CC^Tm2CD^Wc^^|im/m^f r ^VX 
lOAbOiStC. — #<0«ffi2 8iEl/1112 6 
tt^O«S3 0(D5tetttfCD»«B£ 
»2 2W!5teffilSttaj:5fcLTfcJ:l». CCDd3Cc 
TSTES/lSfvW;* 1 0AbCC*5t>TB\ pJKigP2 
0©ft*>0(cHfi»2 2«:2ti«:*Wi'r*«m3 6 a£ 
0*3 6 b*RWfcffilS:ift'r. 

[0 0 5 6 ] ^COftli, i4^ti30»KcjSi > E 
M/Vm^'UXl 0Ac<D£5lC % -^CDmtI2 8R 50 
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uEM/mmm 2 6 o^asse* bi»sr2 0 ©WMtc* 

"CHtfU flS#0W«3 0<D5^»*?*«« 16aM 

cfc^ccur 4><fct> 0 

[0 05 7 ] ±a©W"C«, ffl/li$i 1 2 4 aM 

2 4 b * , 1 JMtif 0Ett/*SJI 2 6 i — »©«ffi 2 
8M3 0t«t^>J:^CL^ *Oflfi. El/1 
Ifi L 2 4a50 f 2 4b4, E1/1II2 6 *f<D 
«S2 8M3 0©W»*«li»»K:i/T«fiW-*C t 

[0 0 5 8] WA«H5 CC^-r*40«JB«CC«4E« 

/iif^^ i o AdcDi^tc, R.m/mmm 26t 

WC— *f<Dm^2 8M3 0£^ft^ft^Jf1&j£<tU 
-^0li2 8 £fft:&<D«*3 0 **ft*ft£ECC»Jl 
cn6-^©H2 8i<W«?)lI3 0^*E1/ 
H^Ji2 6 *im«c^r«tt*aJ» (*»WIBttSP» 1 
8 ) ft&fmi&t SftfcEfc/WB*^ 4aM'2 4 
biUiJ:^ CCDH5XU E«/*^J12 6&3 
■ifiil, iJlBOTB <««»1 8aRcn 6 b® 
(MD) i 2JiB©±B«:-*©«i2 8**ti*h»« 

utt&seu iaa<D±Mi3iaaco±ffltcfte^cDm© 

3 0£^ft^ft#gtLT^U HK V -S^Ii2 8 
©S^CC*ft-tft*BT-3 2 aM3 2 b fife* 
CD*ffi3 0©SMig|5CC^ft-eftffi^-3 4aM3 4 b £ 

[0 05 9] *?c, H6K^*50X»ffl«:ffi«S* 
/I^^10Ae©i^c, E«/*SJi2 6 3fe 
WC— *f©*ffi2 8M3 O^ft-tft^JlfcjfiiU 
-*©1S2 8 iffi^TO«S3 0*Kffi««»««i& 
£J:5fc*ft*fti:t»jil>fcaUBU Cft6— ^©«ffi 

2 8 <bffi7?om@3 o &H.m/mmm 2 6 *H«:»A,tr 

I448» (lOWWKttSi^ 1 8) #£gtflltfE,fcSftfc 
ES/SISR^ 2 4 aSC/2 4 b i t <fc^ B CCDS 
6 -Ctt. E«/«SJB2 6*3JB«jft£U -*£>H@ 
28^1 Jf gCDTS ( WffiSP 16aM16b <DMW ). 

<b2»B©±fficctta-r*<fc^«:«B«ttccjBaEo, ft* 
cd^@3 oa* i ng(D±ai 3 nacDia^cfig-r^j: 
^8M{cMLW]^irc^ fl c<offif&(Dm 

^ -nomm 2 8 pi±m wcfft^ose 3 0 pj±** 
ft-tftoasfftaffrsci-c, h 5 titers 

T-3 2R^3 4cD?S^^6^Ci^rt^/c^, E«/ 
m^^T- 24aM24b <D&m\UtW XcyjsM 

[0 0 6 0] £/c, H7CCS^rJ:9K:. «fK»5©*JB 
i&Ci^El/llf^^^ 1 0 A e ©ffe<DWc*5C> 

EI/11^2 4aM2 4b^, *©5t«BW*s 
SStSgPl 6aSO*l 6b±kliir*ftJ:9tc*J«-r*J: 
^tCLr^cfcC^ 0 7cDF'Jr«, El/llf : f-2 4a 

4 b©5ta^ 3 S:WKffl©*s*rsiiia**aiJ«cffi 

K3ftte««r^"r. COii^. 1WWP2 0 *** < ^ft 
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[OOBllJfc, H8K^T»6©^Wc(fcSEEK 
/■H^W* 1 OAf <D J: 2 ocD^JS*tJ&DE 
S/«m^i L 2 4alM24bl **ti^n@5ESP2 
2iWSBPl 6 a&C/l 6 biSKii^tcJBjSEL/, fib 
<D2r><D&m$}&<DKm/mmm^2 4a2M24b 
2«r*tl*ti0«i»2 OiWffiSBl 6aM16b^ 

2 4 a&V2 4 b^SttltC-riM^. 
pJIiSB 2 0 £^fi § # £> fc»©ff ffl * *s» x. £ £ ^ & 

^r-t, i«i»£Stt«:fe«tifcfc©K:ao. 

[0 0 6 2 ] B9K5Vr*7©^«te«SE^ 

2i»fitl, — *<D«S2 8 36Sl»a<DTffi (»®SP 
1 6 aMl 6 b<D«lffi) i 2 JlgCD±ffiGC{iS-r& 

fi^r ^> <*: 5 ccjbjse u /c^&» moE.n./mmmT' 2 4 

aM2 4 bilt &<fcl>. COWT'tt, pJI6g|52 0CO 
SI3 6aM3 6 bratCoJ»«B2 0 &tt»&4«tf# 

[0 0 6 3 ] C©«fc 9ttflE*/«»RiP2 4 aSO'2 4 
b c£K J: 0, Et/ia*F2 4a 

[0 0 6 4 ] a»*^< -rtitf, 
m*>ti&i)K 'ttiicmvnmtjbfsz.ztcibs msec 

Vllf/WX 1 0 ATlt EI/lIiT-2 4aS 

if 2 4 b *^I5Mf»«:OTlB»*t±Wr *>, 

mSSRl 6 aMl 6 b<Dte (YW5ft<DmW ti^FS 

t8W©y * a x - * tc affl-r 4±r^cc» 
f£I2tc&tt § hSfi #^@l»r©teSl**S:B«: & 5 <h 

[0 0 6 5 ] ±2©E1/Sl^i : 2 4 a M2 4 b 
fc^Ttt, — 3SOSS2 8RV3 0IB|K:E«/flH3B2 

^*7SUfc^ El 1 0tC7jVrJ:5fc:. d>tc<i 

fc««SP 1 6 a SO* 1 6 b ©ffllffiCCJB^S n/cES/« 
112 6©— £E&C«p3S©--3*©Sffi2 8 SO' 3 0 *JB 
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< i 1 6 a SO 1 6 b ©flPIHK:*JaShWE« 

/SSn 2 6 0c1®McD-*t(Dmffi 2 8 SO 3 0 *Sa&ii 

[ 0 0 6 6 ] 13 1 0 OCTnTfiKt©*^ rfi*«**ffi< 
WxSCi^t^^il^i^Atl, 1211 UCTjkTffi 

10 [0 0 6 7 ] AftftCUS. E9 1 0 ^C^TEE^/^^T- 
2 4 a SO* 2 4 b W:, El/lli 2 6 O— iffi CtiSM 

»jg©-*t©«fi& 2 8 so* 3 0 3 *vc tc »k — * 

©S®2 8SO*ffe^Om®3 O^SUSliOC— ^(DitlCD 
W»2 9*fcoTtBStC»rSj-r4«JS«:W-r4. 110 
■CW % — »©*«2 8&CJ C 3 0*EE«/«SJ12 6(0— 
ifflCCjgJ5RLfcWI*^l/ft:3&S. ^Ofili, tf1gg|5l6aS 

01 6 b <hEfB/^MH2 BiCDIBCC— »©««2 8S 
0*3 0*JBg£-r5J:^«:UTfc«fcCiL, El/^112 
6©— ifflatVtcWSaBl 6 aSO'l 6 b iEl/11 

20 ji2 6 tcDratc^n-etiiSMo— ttcommz 8 so* 3 0 

[0 0 6 8] — H 1 1 tcSTEl/11^24 a 
SO*24bte. EB/SSJB2 6tcSaMA£ftS<fc5 
CC % *^«fi©— »©*ffi2 8Ktf3 0**»JfcSft, - 
*01i2 8SO*ffe:£f©MS3 0ft*£l>&l>ti:— SCD*g 

©rai«2 oftfeoTtastcSRfisirsfltJtsw-r*. 

[0 0 6 9] COi^ftBl 0SOEI1 ltc^TJ:^* 
H^/^li J f2 4 a SO* 2 4 b fcffl 1 OHIKO^ttec 

i^Ei/iif^v^ i oAccjfastcffliiSci^r 

30 £ £ . HI 1 0 SOU 1 1 CC^-T Et/flii 1 2 4 a S 

02 4b©<fc5CC, 8ia0-*fO«i2 8Stf3O4ffl 

$ <-?Z>£±T\ W^/^mM^2 4 aSO'2 4 bCD^ 

[0070] cct\ com i ©3afeojgji«:«aE« 

/^W^ 1 0 A©t&flHCOlvr»g§T4. 
«Att2o©EI/ia«?2 4 a SO' 2 4 b#@«8tt 
IB. BP*>, El/llf ?2 4 a RO'2 4 b ^ftictfi 
■dffiStforisacitB^tt, HI 2tc^J:^t<: v Em 
40 1 0A©S# (H^gpcDStt) mipJtt 

p|5 2 0 0*^11 g[iri^ e 
[0 07 1 ] C ©1**8^ 6, WA«ia 1 3 ACDjftJBHCc 
^Tct^CC, — J©E^/Ilfi L 2 4aCC*yWS— *t 
0D«flS2 8 SO* 3 0CCBff^<D^^>f TXSfiV b^rWT^ 
f^>Wa4W, 11 3B^tJ:^c, fili^OE 
m/mi^T-2 4 b CCfetf 4— 3*©«ffi2 8 SO* 3 0 

«natf-Y>»waiw««i 8 o e > 

«Wb**»S. 
[0 0 7 2] -eUt, -^©£1/11^24 afcte 
50 WS— S*(D«ffi2 8SO*3 0 6CS*Ur«A««^ffl©« 
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2 4a CC*5W4IE«/»SJi2 6 tt*©£M2fffiKCJRiBI 
^{4T4. cftteio, l 4K5vr<fc5«:, - 

5C<h^6, !£— :£<DiSffiSP 1 6att^[fiJCC»*. C 
ffe^<DEE«/«S^2 4 b &C:fcW£-2t<DS 
&2 8M3 0K:«, WEttEPSPSnri»ai»tt«<!:«c 
4fctf>, ffe^<D»S8B 1 6 b tt— ^CDWRSP 1 6 a (OB 

ES/llf^V^ 1 0A<DdS*mCc»Ur«Al*6* 

aM2 4 btcaain3tia«EE©»*«*CJfiCTSC{t 
U Witf«*«*s** < & 5S®ffilt>^ < ft 

4, 

[oo73]«f{c, sn/n^n 2 6 (ommmt l 

tctt, H 1 1 3 B©Ilja«t©»»CC^-rJ: 

(Wl^affi^cDEa/S^-T-Z 4 b ) ©ffitttecfco 
«jU*f6#©*«SI$ 1 6 b ;#<D*f «§B 1 6 a CD 
^^ifsJD^CD^^^L, pJ8SSP2 0<Z>^{i 
■*J:0^:*<-rSCi^pI«B<ktt4 B ^£9, 131 3 
ARM 1 3 BCC*JWSH^«*r^r J: 5 fc«J&*« 

El/11^2 4a^J2 4 b b<bT4£t,> 
5 4 1 <fc #T S 4 . 30 
[0 0 7 4 ] Ste, 0 8CC^-rBE^/m^fvWX 1 0 

t-f24al £-EE*/«5*?-2 4 b 2it, 113 Ate 

lltT-2 4 a 2 4 b 1 6C, 113 

[ 0 0 7 5 ] 5 fc, JRl ©SB*©»«CC«4ffi* 

/iif^v^ i oa it***, >t«> Em/mMS^-2 4 

aM2 4b ©»/httatl*qi«» 16aW16b(D 

0Cce»r4CiCCtt4fc», TUttSB2 0te. E«/« . 
If^WX 1 0 A0DS«im^StL/r^:#<S{43#SC 

[0 0 7 6 ] »{C> CCDH 1 ©H»<DJg«-Ctt, oJBbSB 
2 0CCEl>tC#faT4«ffi3 6 aM3 6 bt»W4J: 

^ccur^s. coa^ si^cstisjrs«»ffi3 6 as 

CX3 6 b©B«:ffil»3 8tCU/cO, Su f B!l> IpJT 4 
813 6 aM3 6 b ©IHtCnT«jgB2 0©*flE»ttJ: 9 
fcSC>^4 0fc/Ni3tf4C<fcr, ?I«i»2 0(O6S 
ft**»tCB4C<!:#-e#, nIt&$P2 0<2^{£g£ffifF 50 
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[0 0 7 7 ] CCt, «jft«itt, -*}CD1I62 8RO' 
3 OfcEPJDTSWEftSWWCCiWOftAr. WttW2 0 

[ 0 0 7 8 ] S/c, S!l ©jeft©J$Kfc«4EE«/«ffi 
f^-f* 1 0ACC*jli*r«, — ZWmfaUl 6aMl 
6 b*s^JK»-C»oT, f60pJtt«P2 0SU f HS«P2 2 

[ 0 0 7 9 ] Htt:, c<om l cDHSfecDjf^tcfctir^, 
ElHC*tfa*r4$S®3 6aM3 6 b©IH*ffil»3 8 <h 
U/c«^ -*«I3 6 a ^r-^^"pJffiiSP2 0 CD— SB 2 
OAi, W©ffl3 6b£#tfnJttgP2 OCDSIJ©— SP 

2 0B£#»#*-r<tt*K *JI5«C8S<tt*. ^CD/c 
e£>, Ei/llf^V ^ 1 0 AOa> F y > ^tt^cfn 
4C<h<tft4 0 

[ 0 0 8 0 ] «rsas^«:»[air S48H3 6 a so* 

3 6b Oi?SeCC A 0 . bJSJjSP 2 0 X«[15eSP 2 2 CDStM 
fpJ-T 4*M3 6 aSO'3 6 b £WT4 pJ»SP2 0 fc L/c 

tl^tt. ^ttSP2 0CCfiiECO^p D n^^D^4^^, 

offiftI»t**<iSci*sr«f, 2Pn a nCD]fttttt£ft 

CD— (U&WttW) <Dt3*aSffi3 6aM3 6 b 
*TtT*»S C <h i ft 4'fcfc, 8Vffi|(^ff?JS««ffi 
?HT 4 C i^pJfigi tt 0 . ^D D n^:^^ilSrT4 C tifi 
T^4o 

[ 0 0 8 1 ] CCD— OX. H 1 5 CC. *mt&<D&B 

1 0 A 1 ) CD pJIiiSP 2 0tcJ8iJ©2|s:|UfecDJ^S8«HS4BEm 
/llf^V^ (f&^T (VfiM/nWrrtA 7s 1 0 A2) 

[0 0 8 2 ] -^(DEt/'ilfAV^ lOAltt, * 
©HS» 2 2 «s9NHt< 1 2 0 4^ Or a« 1 2 2 O^I 

cc@s$nr^4 0 c©-j?©E«/aif^w^io 

A 1 cDBJIiSP2 OtCtt, ffc£<DE«/»SfvW* 1 0 

a2cd@^P2 2*««»ji 2 4 4/rursiSf3nrc^ 

4o EP%, 2o(DEl/llf^WX10AlSa'l 0 

(DKmymm^^^ ^ 1 o a 2 tc*5W4oittSP2 ocds 

l^*frpJT4iSBD3 6 aM3 6 bHtC«pJtt6P2 0 4 
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[0 0 8 3] COHS, -*<DE*/«S^W* 1 0 
A 1 tcfe W S oIKlW 2 0 3 6a SO* 36b ©BB K: 
£T\ «©ES/llf^V^ 1 0 A 2 «:if t^/c 

©EE«/«S^<-f X 1 0 A 2 tt— ifrcDKm/m^x^ 

COcfc^CCEEm/mmf-VWX 1 0A2*8»ttl 
»»i|5I^K:4Sffi3 6aM'3 6 b Pfl tCoJttSB 2 0 

team <c©wr«:*«Hi 24)^ 

[0 0 84]-^ H3CC^T<t^K: % SliCOtffl-rS 
SI3 6 aM3 6 b 2 <t 

\t. mjjzEU/cpJfi)gR2 0tcSl»«C»|ft-r44ftm3 6 a» 

cf3 6b*w-r«ti*a«**«:in*., c©W2©aag« 

[00 8 5 ] com 1 ©HJ6©»«ic*yt»rtt, 

— 3*(Z)mffi 2 8 RZf 3 0 #IE«/«SJi 2 6 SBCCS^ 20 

(^KftlBttasa i 8) *BJSW2 2o- 
SB*^e>»«SBl 6 aMl 6 b <D— »CC35»WTj»ttWCC 

iiLmiwmimmmmmi 8bcj:^xmm2ft, * 

<Dm 1 ©JOfcOJBJfrC tt, fulEUKWIgfflSR^ 1 8£pI 
K)gP2 0fc*>wtti»j:5«:»flEbTUSfc«) % pJWiSBZ 

SbSP 2 0 <tscim*. 30 

[0086] pjKjgp2 o <D-mcE.n/nmm?- 

2 4 aM2 4 b &J&f$fr WGIZ* HuSBUKWIEiftSB 
# 1 8 #pj«jg»2 0 ©-6B^P6»«aB 1 6 a SO* 1 6 b 
CMBCsWttffllS W J: 5 (c»SfS C i#tf * 0 
t> 0 cn«, jlKWIBtt»»l 8 3&JHSW2 2 0— WCC 

[0 08 7]»c, ^1 OHttOJ^SSCc^4E*/«S 
f^'^ 1 0AO»*Ul*fllJSR««:oiiTK?8'r4. 

[0088] sr. pj«igP2 o<DmiW}it*mmtei><D ao 

mmUft 1 8 3&SHSW2 2 L < »Dj«jgP2 0 CC^^ 
^BEae«r»ffi8Bl 6 aWl 6 b©J5#d <E> 1 /2 J£l 

[0 0 8 9 ] fit, StgStfl 6 aMl 6 bCDrtiSH 
(DSggg (Xfto&lfiJOBBUt) a iiStfiSR 16aM16b 
©*■ (Ytt^iqlOSEBI) b iOtta/brtiO. 5-20 
i**<fc5CC«j3c"ra. fJSBita/btt, #SU<«:1 
-15££*v H«C#*l/<ttl^l 0<fc34i£. CCD 
Jta/b©«Sffitt % pJffijSI52 OO^fiS^^t < U 50 
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[0 09 0 ] — ?f » 16aM16b Og£ ( Z 
Wi&KDtm) e 16aM16b OrtSffl© 

$mat(Dtte/a<<Ci6l>Xte, Sf*L<«0. 5-1 

[0 0 9 1 ] Etc, 1 2lcyjUtt<D#f4. WAtfS/ 

^13 6aM3 6 b 5 eajt-^ninttw 

2 0©atiMofl^^fc*H*<fe5«:Lri»*fc*, Mis 

^«t^c J: & pTSiSfl 2 0 ©«flUBif|P0»IIB*JJT%fl! S 

[0 09 2] pJttS&2 0<Dfi3 (Ztt#|fiJ<E>Bg 

h, pIttW2 0<DX»^OHItt%*«L/, 
MSIttfcOi-r-SfcftCCtt, aMSSSl 6aM'16bCD 
«#d<fc©Jtf /d*r2«±* ^t<^5«±it^ 

[ 0 0 9 3] Sae©H^S», ~pl»gl$2 O-sCDgp 

»©/cAOi^^ v Et/tIf^-fX10A4*O 

[0 0 9 4] Attttfctt* ff»*.«««a 16aM16 
b©ftHPe1©56§tate:, 1 0 0 m m- 2 0 0 0 u mtiW 
SL<, Wfcff&L < «2 0 0 mn- 1 6 0 0 /imT* 
*. WR»1 6 aREM 6 b<D*Bbtt, 5 0jum-2 0 
0 0 *zm*sjff*0< , JE0C»*L/<»1 0 0Mm-5 0 
0 /imt'*^. SStSSBl 6 aRtf 1 6 b©W*dtt, Y 

*<fc5Cc, MRWl 6 aMl 6 bco<fb <b©BB«Cc*j 
l^b>di$n, ^o, 2 um— 1 0 0 u m&0& b 
<, ECCWSb<B 1 0 Mm- 8 0 Mmt^^ c 
[OOQSliWIIieaSCfiebCWSeB, 20 
0 ium-3 0 0 0 umifi&3LL< , Htc»*L/<tt3 0 
0 /im-2 0 0 0 umX'&2> 0 oJIjjSB2 0 <D£c£ f tt, 
5 0 jum-2 0 0 0 tfm#JfiK, M&t£?£ L < U 1 
OOjum-1000 Mmr*$>^)o 
[0 0 9 6 ] CCD<fc5ft«JiKtC-r-5CitC<fcO. Xtt^ 
|pj©^{4tc*fO-CY«i*|B]©^{4*si 0%^iSA^C^ 

WTtcjrpsij-c * ^> i t> o * toabrflitifcsaiRt^r. o 
*D, 1WH»2 0M\ 5WWCCX***lftit»5 
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[0 09 7] l/c, COES/lI^-fXlOAtCfc 

tcit3i-r4*rftio«*36J/hsi^tt) r«&< % pjagp 
^2 o £bs»2 2 mmftmmtz <fc 5 k-»©w 
mjf^i* i 0A©Y*b&fii<Diiifafe*aHRWK:*<r4 

[0 09 8] BP*. COES/II^VXIOA-C 

(XZfirt) fc*M*^tt»2 0©ttft© 
**^«CC»£S#*C£#T* % pJEbgfS 2 0 <DY Z 

[0 0 9 9 ] #&C, C CD^ 1 ©H*©»««:«4£E«/ 

[0100] njgb£!52 0W\ ±iEL/c<fc5te, ««S|U 
6 aM 1 6 b CDHsttMtcS^l^Tf'Ptt-r -5>6B»"C* 

1 0 A^^fi^i orteJSTS»£r&n«, + 

[0101] Bje«B2 2«\ ±3$b/t<£5CC, ««[8B1 
6aMl 6 b3feC/CC"pJttSB2 0 *3m-rSS|J#r* 
0 , fcttME^- F f* a A # F 5 A 7<OW3^ v F © 30 

T-AteB*0tt#£ftfcB^:/u- hX«t^^>^3 
>«tcHSW2 2«r3tJ*H3E-r*C4tcJ:0. BEH/H 
lf^WX10A(D±(^@S$n^ 0 S/c, C(DSS 
»2 2Ktt. EUCCSTJ:5K\ EE«/*23HP2 4a 
SO* 2 4 b *IB«ir Z> tctiXDffi* 3 2 & tf 3 4 

5 n 5 *§i& *> & £ . 
[0102] pJSJjSP2 ORtfB5Ea$2 2*«fiSr4»S 
ibm BJtt«:*T-2>IS«3CC*j^r«l#tC|8^Sn?c^ 40 

SfbTJl/S-^A. aWb**>*^»±**tm 
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[0103] BufBS^b^^zi^r^mcsp^^b^ 

C«c^5fc£<bSttS{b£«£ L/t«, BMb-f ^ F V ^ 

a, mtj vTfrw^ mittyy^ mtxfrisv 

A, RC«^y*5/'>A36J*f3 1 ^4<it*®« 
~ T «8B# Wte * ^ I > 2> C t CC tt & *s % 

*<D3Rffi<b«, iaa<wb-&»o»jpo*tt6r. 

6<b^Bf*tt*^*>ttTtBapr*ctK:J:oTfc. @W 
[0104] ftte, *h*h<Dfb^<D»ijn«± it 

», mtA v h »;^A^K>fb>f ^r-jut^AcDia^c^ 

ot(t 1-30^%, 

Wb-bU^AOti^CCA-pr**. 6-5 0Wo, 
»* L< «8-2 M{b*Jl/^«?A^»fb^y 
♦ S/^ACMI&fcA^Ttt, 5-4 0Wo, Jf* O < 

wcWb-f v h y$A*£s<bffl£OT/Hi>ac±## 

IK, -to»^«:*5CiT«. 1. 5 ~- 1 p JE 
tcJf*L<«2-4^;U%i-r*C4*sa*bl^ I 

^liltft^O, 0 5-^2 0 wt%©ffiHT^flDTS 
C i *s pjffir* €>*s, ES/SS^ 2 4 a Rtf 2 4 b 
OM^ilt, «JBfiaSK:cfc&«fiS-»{b*S«T 
r;u^^, 7y*s/r, i^RH{btt9i 

[0105] &*5. ^«W!SS4^U/c^ H H B tS^#6 
n^cfc^CC, ^^n^TCD^^S^-S^rO. 05- 

Ul^c t/c, ±j$CD »fig|Jl 6aSVl 6btc 
oi^ttt, pJKjg|3 2 0 3fetf«:H5E«2 2 £|^J§cD-fe5 ^ 

[0106] »«g|5 16aRO'16b \* % ±&Ltc£ *> 
CC. EE«/«S3R-?- 24aR[>'24b ©SEffiCC J: »9 fgffi) 
■T4SI5»-C*S 0 StRSBl 6aMl 6bt-J. 

ll^ 24aM24b ©{#ffi^{4£JSffi^ft<h It 

?»»2occe«rft«B«**T*. "se-D 

t ( afSSBl 6 aMl 6 b *DJMtt* 

[0107] 16a 5^' 16b CDil<^ d tt % 2 m 

1 0 0 Mmgfi<tTSC£#*f$ L< , ^fig[51 6 
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a S V 1 6 b t KM/mmm* 2 4aR^2 4bt^ 
fcif/d¥#B7 0 0 u raWSC <h#Jff £ L 

U 0 li2 8M3 0(Dli^0. 1-5 0/im, Em 
/«SHB 2 6<DJI#«3^3 0 0 /irnit 5Ci»* 

5 0 urn — 2 0 0 0 u m/^S : BiT*4>£ 0 
[0108] -15. WRU 16aM16 b©»tt*tt 

1 0 0 GP a «±<D£)Ittf4T*ft«J:lr». 
[0109]jffiU<tt, UBRWHi l/ttt, S U S 3 
01, SUS3 04, A I S I 6 5 3, SUH660f 
(D*-7Ti~A b&Zf-lslsXM. SUS4 3 0, 4 3 
4f(D7x7^ hJfe^f-^U^Sl, SUS410, SU 
S 6 3 Of ©v;l,f >"!t>f hS^f >U^i, SUS6 
3 1 v A I S I 6 3 2f©-bU-^ft^ h^CDX 

[0 110] *«gpi 6aWl 6b<tLT, pTMS&2 
0^11^8152 2 £ ?*X*J8lf>5»'&tt 

ttHts. *Bt*oTfe««wa«wi»ct, mi* 

[0111] EH/mSft^2 4 a SCX 2 4 b B, 4>fc 

< t &E.m/mmm 2et, ms.w.ymmm 2 6 ccm^ 
^t^/t«)fi[>-?it©»S2 8 so' 3 o^wrskot* 

*flac^SCi^T#S3^v aKRSHn 6 aRtf 1 6 biffi 

1 0 A^CML/Tl^o 
[ 0 1 1 2 ] HICCtST -#CDH1i2 40 

8 . EH/^MJl 2 6 3 0 #Jf Wt«Jf 

rf>\ H5-0 9CC7r;-r<fc5tC, &8Wt J0MC bT fecfc^. 

(iSm, IP*>, 1 i*5*<DWiiaS2 8<DSfi&i? 

s. cn««e3 0fe|pMir'fts. 

[0113] fttEEE«/«HR*-2 4 aS^2 4blt 
H 1 CCS*T<k 5 fc. El/lIf^VX 1 0 A£>£fMiJ 
^J&TS^StSSPl 6 aMl 6 b€r«fc0*#<SE 50 
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SP1 2 ©rtOTCc#i«l/c EK/Sgf^^^ 
1 0 ACWffiflPL rtMJ©55W*c»JSSLTfcJ:C^ 
[0114] ES/KSS 2 6 KB, El-fe 5 5 v iP * 

C£fcpJftB"C*5. fi'U CCDES/Sif^^lO 
tcJBl>&»^B. pJfJbSB2 0©afiUI4l8ft«BEX«Hi 

[0 115] j|{$W&ttf4£UTB, s^i/=i>IttB, 
v > £ > f~ >B$fi, ="<;H- 

[0116] #CC, iS^ISlii^MiElfS?: 
Wk 6 aS^l 6bl:-fe7 5 ^^ib, JE 

m/m^m2 6*h*«/?rt3»^cb* si^sp i 6 a 

SO*16b (-te^S?**) i<DKfStt#*/h3< * ^ 

4W4, fcU<B^^>K^h yi/Aa-7^K» 
.[oiniw, MIB«*4CC 7>^>. 
^7 a, ffilS, ^-^^r;U, v>^/> x -feV^A, 

h«;^A v ^>^?;i/, »;^^a, tr^-^x, ^x^cdm 

[0 118] SSE^-CftS^n >BttBi^* 

d>^^A^W$if^C40Cj:O, 5ilW^El1SI4 
[0 119] tt'te, S/U**<D#^^fcL*t»tt»©» 

[0 12 0] —7^, EVlI^2 4aM2 4b<D 
— *KD«ffi2 8 SO' 3 0B, Sa-CHftt?*?), 

ccgn/c^jsr-itfiS jnti^ci^K, « a b 
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[0121] El/^llt- 2 4 aM2 4 btCfc^S 

*s 2 8 3 o ottftastt , i£m/mmm 2g<db 

1 6 b±CC— #<D««2 8 SrJ&JiROfcfft, K-^CDHtS 10 

2 8±t,cH.m/mmm 2 6 srttjsccj: u 

ES/lii2 6WWc»C 
EEm/m^J12 6±«:JBjaS3n*«J1-JB«:tl«"r4*»^ 

[0122] 9ulB«jlMBEm/mMST-2 4 tfffifiSIS 1 20 
6 aMl 6 btC*tUrS»SU2 0 2 rflA 0 ^to 3 ti & 
*§^2* ES/1II2 6 i!S2 8M3 0 

si) ttt^jBccaBsnr— (tccsnfca, — stc^js 

[0123] S/c, SS2 8Rc;3 0©S*tt, 
fctTEa/a^SR^ 2 4 aM2 4 b cD^fi£ffiT3 30 

Bf&ZtiZ mm (c « , «Bfi£f* cc Igr cfcOSSc >M**f# 6 

[0 124] Wc. mi OSe»©»««:ffiiEE«/«S 
tvWX 1 0 ACD^< o^CDMil^a^H 1 6 A -132 

3 £#fi&l/£c#*6Si3B1"S 0 

[ 0 1 2 5 ] m 1 ©*Jt©je»«:ffiJE*/«M^<-/ 
XI 0A«, «*§l$l 6aR[>'l 6b^iliil 4 oj 40 

ns 2 o suges 2 2 ©»jatm«:-iz ^ s^xii 
Tt>£ 0 fifoT, El/Hir^'^ 1 0 A<omass9n 

±LX, MfcU 1 6 aM 1 6 b iCK^/mWMl- 
24aatf24b4»<, H«»2 2SC/pJttgP2 0 tc 

[0126] f Lt, oJ*bgP2 0 MBSSB 2 2 (DIME 50 
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«csptr * w«» i6aMi6b ommztmm 200 

K J: SH»*W * L < % 1 6 a SO* 16b ±^<D 

El/tlf-t- 24aM24b ©H#«S«f'J 2 0 2 

[0 12 7] ffl/fif/^^ 1 0A©pJttW2 0^> 
H*!SB2 2 *— ftWCCSEJK-r-S C ±#pjffi&-te5 5^ 

[ o i 2 8 ] com i ©siiscDjgfigtc^siia/a^f 5 

^WxiOAtU S*£9U 6 aMl 6 b £H5E3i52 
2 i<D8tffBB»3feVCcaWiaB 1 6 aS^' 1 6 b t pJfijgR 

hm^mommmzKm/mmT^j* 1 o a 0^14 

[0129]**:, «TCC55T«aOSTj*«, £St±^fi£ 

B#MCC, ^o, ffiBttJ:<ff5Ci*JT*S 1 
[0130] Mi^mcm 1 ©ll*©je«K:«*EE 

i/l^WX 1 0 A<Dm 1 ©RJB*accot»TK?8 

>SJlftl5 8 (miSS16B#I) CCD 
■feS 5 ^^U->Slttl 5 8*«J5RL/T-fMbl,fc 
fe(D^7^^ail*16 0 (WA«il7A#i) 
iSIL, -12 7 5 ^ 1 6 0 i^lS*l4!3^b 

thfcfeCDSr'W^l/ y FS/lf*l 62 (HI 8#HS) £ 

lii, c©'W:/y * FS»»i 6 zfrh^m^m 

*«JI»l/TpItt»2 0, ^SBl 6 aMl 6bMtc 
B5ESB2 2#— ttft 3 ft/c 1 4 D (I19# 

[0131] S/c, c©*l©»!Jft*ffitc*y^Ttt, S 

*iwtc^> >r y y ^ Kasft 1 6 2 *^ ^ Office wkl 
r, Ei/sif^w^ 1 oA^^<@ixo-r€>4><Dr 

10AQ1«^ ^riftCC LTBiWr 5o 

[0132] Sf, ^3r.7f©iH7^ ^ *»5fcfC-H 

*wra-fe^5 -^yy->s/- h^M-r-s. 
[0133] AHtfl|t*fcm6#aiI^u— !fJD 

»CCft» 1 2 SrJB^-T ^>«SP 5 4 sWBfiR 3 n/cfflSfcft 
(#iJ;U£4t&) CD-fe^ ^ ^ i7^*y->^- F50A-5 
ODi, »CC?L»1 2«rJgflE-r4»»5 4t5l»CC*f|fii 
T*SH3 6aM3 6 b £WT£"prfi)SP2 OftJBfitr 
Sfcft©«W 100i 3 *ifc-fe ^ s >? V y 
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b i o zt&mMrz. 

[0 13 4] ^(D'i^ mi 6 BtC^i^tC. -te^S ? 

h 5 0 A- 5 0 DSyi 0 2£«JI • E 
fit, ■b7$^y , J->aiftl5 8tt5. C O 

SH*l5 8*MUt, Si 7 acctSTJ:^ -fe^ 
s ? ^ffliif*! 6 0£t#4 o c<ott, ^ ^ ? ^ffl/I 

ffcl 6 OCCtt, 0 0CCj:5?iSPl 3 0^ 

JfcfiK 3 ft tc&tc % £ ft 4 ■ 10 
[0135] m 1 7 BCC^f J:o^c, gijfttur 
WWlUtea«/Wa*^2 4aS^'2 4 b sr^n^n* 

^*»*hh 202 rgtt & . 

[0136] yac, ^ISl 5 2AM1 5 2Bt-fe7 
5**WBttl 6 0*lfc*i&t*<k5«:, 7LS01 3 

0£S<'<£5te:UT, cn^B«l 52AM1 52 
B£-fe^ 5 ^iS^l 6 0 CCX#*->3fiOS»ffJ2 0 
OtSfU, A-f^i; 7 F«i*16 2 (@18#1) 
i*r€>o 20 

[0137] ;xtc, El 1 8 &C^T i 3 En/m^ 

T-2 4aM2 4 b #ffJj£3ft/c;W ? FAJItt 1 

62©^, wwrcl C2, cscciBoTWW-r* 

C £ CCJ: 0 , ^ A V v FfgJlf* 1 6 2 (Dffiffid: jyHff 
Gift's**. CCD^iCcfcoT, HI 9tC7nr<fc^tC, 
»f*14D<D5fc k -&IB«-C«fiSSnfc*«SUl 6a5 
yi6b CCBEa/fllSSRT- 2 4a SO' 24b imtiSfe 
ft, fro, Elr»CC*tfij-J-4*ffi3 6 a SO* 3 6 b SrWT 
S pJttSP 2 0 ^M^n/d 1 ©**flWfc«Mc«4H* 
/^IfV^X 10A«§^ o 30 
[0138] — # % ^2©Sjg^ffi«, 132 OA 

cc^-r <t 5 cc, < i taccaw 1 2 «rj&jfc-r 

V - h50A-50Di, mtC?LSB 1 2 

4&SB5 4 £S^C>tffaT4«®3 6 aM3 6 b£W 
-j-* pj»j3&2 0 «:»J5R"*- 4 1 0 0 £#SStt» 

J&SftfcHz^* **y>J->2/- h 1 0 2t4Etf 
4„ 

[0139] -e©^, 132 0 BK:7jV$"<fc5 0C, -te^S * 
^*V->>— b 5 OA- 5 0 DM1 0 2 *fRJl • EE 40 
SrUr, **yj->«JH*l 5 8£T4o -e<D 

-fe^ 5 ^y;->SH*l 5 8*#iflEl/T, 12 
1 AK^jrfiMC ■b7 5^SH*16 0t»4 i C - 
(DtZ, **8MK*1 6 0(Ctt. g»5 4Siy £ l 

0 0 ttcfc 4?L2B 1 3 0 jW&SES tltcfrtc% t &4. 
[0140] 112 1 BKItSTJ:^ 1 5 

2AM1 5 2Bt-fe7^ 1 6 0£«#}At? 

<fc5fc:, fro, ?LS13 1 3 0*m<° J^lcLT, Cft6£ 
JSffil 5 2 ASOl 5 2B£4*^ S y *«Bf* 1 6 0 ftC 
x#*->*©«»SU2 0 OtgiU, >W:/y * K«« 50 
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(*i 6 2 <h-T4o coi^, mmbtc^mfci 5 2 as 

0 1 5 2 B(D»®^Cffm/mS^2 4 aM2 4b^ 
te«3^te*4IBCc, +^tt«*ff^3&>W6ti4<fc^ 
CC, M2 1 AtCTjk-fJzSlCs sftBKiJECT, ?LSP 13 0 
&C3E«# 1 6 4 43fc«T4. 

[0141] 1 6 4 t<2, S^CC«l^4-r 4i^S 

£&rt4o 

[0 1 4 2 3 *tc, H2 1 BtcS^-f <fc^«:, »4 7Vv 
bmmit 1 6 2 CCfctt4:£Jiffi 1 5 2 AM 1 5 2 BCD 
affile, 8«*i UtML/cfft/llSi 1 2 4 a SO 

2 4 b*x#*2x*©ft3||SiJ2 0 2"Cg3»-T4. 80*0 
El/llii 1 2 4a SO 24bH Wx. tf «fe 9 5 9 # 

[ 0 1 4 3 ] ^«C, n 2 2 tc^-r ^ 5 CC, El/llf 
T2 4 aS02 4b^M$n^^7''J 9 FSHft 1 
6 2CD^ C2, C5CCta^>rW»r"**4 

C i i 0 , M^'jj FfM{* 1 6 2 <DffJSB±5tMI» 
*«J»"T4. CCDWfCiot, H2 3CCtS-TJ:^K:. 
Si$14DCD^^>, &Kffir*flESnytllfiSBl 6 aS 
O 1 6 b CCfEm/flKSSR-T- 2 4 a SO 2 4 b 

5C^cMf^*T4iSM3 6 a SO 3 6 bift 
4 2 0 «3WcS 1 © j0fc©»«K:«4EE« 
/m^f^AT, 1 0 A^f#4o 

[0 144] »f*»«r-S"-<T*«i-r4ti^CC 
B, WiMl 7 A(C*5W4-fe^ S ^ ^S®{*1 6 0CC 
tBST 4SPfi[«:fiSJfiCC J: 0 JBfiS-T 4 ^ ^ 

[0145] ^CfiC, *2<DSB«<DJI5««:«4E«/«S 
r^^^^ 1 0 BCCOl^rH2 4-15 2^#MLW6 
^T4 0 

[0146] CCDm2(D^ife<DJfJl^C^4Em/m^l7 r 
;^X10B«, 02 4 6C7Sr«t i 5CC % tl*t|Sj*T4— 
CDfBfigBl 6 aSOl 6 b cnefBSSB 1 6 aSO 
1 6 b*3tfiF-r4HS»2 2 cb^rAfib, lu IB-»CD^ 
1ggB 1 6 aSO 16b©H, — ^cD?5tgg|5 1 6 a tea 
USEEm/^MJKT- 2 4 *5iBH S tiXffif& 3 4 . 
ftte, fflHMEm/m^* : F2 4«»Jg^jir*4/c 
ti>, H2 4SOH2 5tC*5C*-C. ^B§{tUr^U, HI 2 
6-H2 9 0C4d^r, -?-©f*tfflttffi^ia4^0r*4 B 

[0147] ->(tOI5» 1 6 a SO 1 6 b 
OHCc» % Hje»2 2#«JLtfSaBW2 0 Otc^oTH 
-*tcD*ffiSP 1 6 a SO 1 6 bO&fttttfttH 
«ift^"CC^4o 
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[0148] -*t<Di®ffiSP 16aM16b CCfeWiS 

0 0**>L/TB»3*i*. H2 5 0WCB, 

2 iB— ©aWr«j«Stifc^I«»2 0*SS«SiJ2 0 0 
[0149] — *f(D?8ffiSP 16aM16b tt, *ft* 

6C, B24«25©«m -^i»16aM 

1 6b<D5*3, 8WaaEE«/«fi* J f2 4*J«J«3n4 
— *©»fi6B 1 6 a (D»*#ffi;#<DWfi« 1 6 b <0»* 

[ 0 1 5 0 ] WKSE«/mB** 2 4tt. Vtie 

tf. ^«^©»«M2 0 2Trtti}«W6h*. 

&IRH<3M«fiflS 1 6 a (ClMrie8HIS!E«/KS3R^ 

2 4#»»»J2 0 2S/M/TH»3tiSCiK:j:-or, 

Hzm/MM^wx i 0B(DiB8j)ag'c*^r^^^x- 20 

£S|S2 0 4**HtoE3*lSC iCCttft. 
[0 1 5 1 1 -tl/C, COEl/ilfAVXl OB 
tt, T^^^.x^^g(32 0 4CD|gKj^C c toT?iffig[51 6 
a (12 5 16a SO* 16b) CC*JWS3Bfi» 

(^j«b»2 0*5ffi0f*»6n«:«») 

SB) 2 0 4*fflDTm»Wtetea3ft£C£lC&*. c 
[0152] gISEl/S^fi L 24ti, m«B2 30 
8&tf3 0***l^ft^JB«i£<fcU — ^CO^S2 8 t 

[ 0 1 5 3 ] HI 2 6 r« v EM/Wmm 2 6 jfeCJf«C— # 
©«a2 8Sa f 3 0t*tl-€ p ti^«»SiL 4 -^Ol 
JS2 8iflfe^cr>«flB3 0£Kffit*tfffifttK<tft&J:5K 
^ft^ftSOjSl^OSJf U Cft6-\£<D»ffi2 8 
^mS3 6 *|BtC*^«tt4» 40 

##^istsj&£3nri>& 0 

[ 0 1 5 4 3 BL< tt, BUlBSJiSE^/ / mM^2 4 

wW2 8acP3 0*»6»j«snr^4. ^ur, se 

»/«SH2 6CD±TMCC^T^m@M2 8Rtf 3 Ort* 

ac»ai^css*©4Bn2 o 8M2 o Qcc-tn-phaia 

3*1. aKEt>i£l>©K*f©4»a2 0 8SO'2 0 9&Czg 
fcB3*ifcS«15JBS2 8M3 0 «:«SlWK:S3ttr&*Slffi 
m@ 2 8 c 3 0c^ S^HOE^/SMJl 2 6 CD 
•BKRW&ft. fro, BfSe»Dk«W«*irEB3 50 
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n/c^SP2 8 b&£>'3 0 bfc«^6C«tt3*lTt» 

<E>o 

[0155] h5!E*8H=-8B2 8 b &£>*3 0 b moBHSHaflE 
Dklt 2 0wm«±t*5Ci#WiUi. *fc. EE 
m/m^H(D±TffiCC«r^>meiS2 8W3 0Ot*» 

<t*SffiSffi2 8cR[>'3 0 c©*w*aae>-&5J:5K: 

«rtt, 4S : F L SIJ2 8 b ) 2 8 b tSPftfrritt 

Sj^@2 8ci^, t*i€>S»^-aS2 8 b^SItS2 8 
ciOSt^Jio^SM <fl*ffi*ffi) 2 8 dtlflW 

[ 0 1 5 8 ] *fc, E«/rai2 6CWRBS8MCJB5S3 
ft£3lE£>mSJIl2 8 d v *SSmtl2 8 c Rtf 3 0 c % 

4^952 8 b^^'3 o b«. mm/mmm 2 6<omi&m 

CCJBJSK3*14, *4l»»HH»CC«jER3*i*««B2 8a 

[0 15 7] C©H2 E«/*SJB 2 6 * 5 H 

HljftiU -#<D*«2 8*lJBB©±B£3IBa©± 
mi5JBB©±ffiCC{il[«^4<fc5 6C«tittK»SEl/. fife 
30^:211 <D±m i4i@ OlM &C{4B*f & 

[0 15 8] @2 8t1t E^/m^/12 6% PI 

D< 5 U -#©*ffi2 8*lJia<D±B<!:3 

j$u ffi^©*ffi3 o«:i mm<DTmt2mBo±wt 

[0159] C*l — #©«1S2 8B± 

^Sf t*» A 4 C i 4o 

[ o 1 6 o ] ccDct ^ i^cmmmsM/mmm^ a 

li*C<k«cJ:t), T^^*x-3?SI52 0 4O8Btt^« 

[0161] i3^^^<-rn«, r^^x-£ 

»2 0 4©fg«i*©*^:«He*i**s, **iw:f*ir^9 

CC|£i;Tafiia»»*i*ft*ltfJ:t». S/c, CCDgl2CD 
^BftoWgttcctSiEW/as^^^x 1 0 Brit 9JH 
lEH/USi 1 2 4 ^ffll^C itC J:-pT, T^^^. 
x-*«2 0 4<Dffitt;&*±tfTfc. S*WCCJB«SS1 
6 aS^'l 6 b(D<i ( YW^OBEBI) tt^FSCr**fc 
W*«#K»cc»t»iaBiec*jCirfl6ffl3*i4^-- F-r 



(16) 

29 

[0162] CC-C, fV£931 6 a left? ZmmMKM 

/mmm* 2 a (mammon wsbsmsube* 

/«il* J F-2 4t«JsaE-rS^JB*<D3fe*2 0 8^. ¥M 
.Wfc4>&< £fefflffi»2 2*dittl>{4B (H2 5©« 
TiS. pJttS&2 0 <bH^g&2 2 <t ©IHfc^j£3ftS?LK: 

8152 2 *Stf<ag*C*-3T 1 Sffi2 8©4»«|5 2 8 a tt¥ 
EJW«:*J>&< <hfe@^g|52 2 4^tH£^C£>oT > «*& 
3 0<D«»3 0 a«^ffi«JtcH5ESB2 2* < &S&^f4S 10 
(H2 5 0Wttt, f^D< DJtt§[3 2 0 <tHSSB2 2<tcD 

[0163] — *f<D«S2 8RO*3 O^OWBD 

Ertttltt. 5»BOBE«/«Bi2 6±CC*j«Snfc*« 
%2 8RV3 0<Dffi» (HT. ST-352 8 bM3 0 b 

2 8bM3 0 b««»»K:«j»r*4aK«:BliHLT 

[0164] JS-T-SB2 8aW30b (DBfSIHIBD k 20 
tt, 2 0 um«-bWffS b < % JST-W2 8 b&^" 

3 0b 1 mn^3 0 w mOa^ti, 50/imW 

bl> 0 S/c, SS-T-SB 2 8bM3 0 btt, rtSB 
*«2 8RV3 OiBOWUri-o-CfcJKfcSttltC* 

[0 16 5]fiSIli28cS^3 0ctt, ft8P«ffi 2 
8SO*3 0afeU f CCBE«/*S»2 6<D«KS», cn6© 
4Bffl*WHU, WW?OrrtSB*«i«Sffi«ffii©«aW 30 
JftttT*C 4Bffi«ffi2 8 cR^3 0 CCD 

t*Rfert»«S2 8R£>'3 0£HGr*oT<>J:l»U 
g^^tKak rtSP*ffi2 8SCX3 0 4 

K j^Bra»2 8 d*£US?*-K 48E 
«S2 8cM3 0 cMC«t4ft-¥-»2 8 bM3 0 b CC 

^-xh^iji-r^ci^^ic^, laud 

1 (Dmmmm^hE.my^m^^ * t mm cm 

[0166] CCD*§1^ Ei/ilf^>f^ 1 0 BOH 
J8-7-W2 8 bM3 0 b*iE«S*ifclBittJ!!l© 40 

wzmm b-c-tti-^tiawBicfT 5 c <t #-e£ . is*± u 

T, El/tlfAVX10B©i^t, EJKitt^SB 

2 8 bStf3 0 bno«Aa^tt03K#(cKC'ftllRtt« 

^>r ^ >^#(cj: otS^2 8bSy3 0b ilslSS 

[0167] C(D J: »2©St*6©JB!»«:<*4E« 
/llf/^^ 1 0 BteteUTt*, 7^^x~£2f2 
0 4 4, £JSSS<DW«SI$ 1 6 a ±CC«#SiJ 2 02^1 50 
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Bffli*lEWtt<rt>W«»16a (SO'16b) 

i6b) 3wai«-c*4/cft. aa^wtttcflin, 
[ o i 6 8 ] o v c(D*2 ojttt©»«r«, &m 

WffiWfeKftft. El/llf^-^ l OBcog^ 
Aft ^>KU>ytt©rpJ±*H4Ci*«r*, 
fc, ffi»WCcfi«E-C«f«»l 6 aMl 6 b£*£< 
a(43**Ci3&s-C»*i*tt:, WRSP1 6 a (Rtfl 
6 b) ©PBtt#s*< , £/cT^^x-~££|$2 0 4CDH1 
flWflK, Wtt3W«l>fc», «88lil6a (SO* 1 6 

b) (ommftommit m&mmmmt) zmmzv 

[0169] mn, *s*sb ieai, m&&m?&E.m 
/m.mm*2 a t ^m^t>^tcr * * x - *gis 2 o 

4 KOHT. C nSrHf jStC|glftT4&C«T Z x- £ 
SB 2 0 4©Wtt*llE«>SC i^iCWt?*?) . AS&glfi 
*?#SK:ttT*^x--*8IS2 0 4<DP»4{S#>£C£ 

[0170] CO»2<DSafc©»»tC«4E« 

l o Btcteorra:, t**o.x-*8|52 

0 4**fltr*i»«»l 6 a&tf 1 6 b£*tft3#T- 
>tfCDi5*SSi$ 1 6 aJ&tf 1 6 b <t U C CD— #t©S«SS 1 
■BaStfl 6 b©»a«8W©IH«ca)E»2 2 4S*S"J2 
0 0CCctf3EI*L, BEm/mM^- : f2 4 4^l51t^i 
S»E«/«aR : f-2 4©ttI8C«fi!E8»f<W 
ft, *SS*»B»iR0T\ ES/Slf^>f^l0B 

4 Mfi: 3 -t± h c t tfimft t a: o , sjffi— *f ©?8«gu i 6 

a KCM 6 b<DnttNI(DnR:li£S2 2 £^3fffHt[5];g 

20kHz &l±x ^ o r , mmm* t 2 2 
i©««scfiai3W, AriBMsnttfto 1 /4«ro^ivg 

«rCj8#WttEnaWE3 0VCO. 5 /um«±iT^.C 

[0171] 16aM16b 

^4 7, 1 0B, 1*CC, — >S©WfiS|51 6 aMl 6 b CD 
gffittfPOiSiS^t (iB^Sjaifia^t) 43S«;3^^ci 

[0172] Sfc, C©»2©3l*fc©JBJ»«C«4a*/ 

lif^'^i 0Bcc*s(r>r«, Km/mmn^ 2 4 cd 

»/h&affl[3&snt«» 1 6a»'l 6 bCDfU^^fiJffibT 

At ftXCUbrecciftti 3 nr , pjihw 2 0 ccfeiir 4 c 
itcasft:*, pj«iaB2 0«, EViif^'^io 

B©M*m (H14#HS) cc*tbr**<^{43*4C 
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[0 17 3]**:. C(Om2<omM(OJfm(iC^ti>EX/ / 

16aM16 b(D5t*B»«:Htt4H£LTCiifc8t), C 
(Effia/aSiT^V 7s lOBKi^ ©gptt^gRaiffi 0 10 

1MB— »©f»SSB 1 6 aM 1 6 b<D5fc 
JBSBSfilffl-rsCi^rfir, ■Cti65feiS»"CaH5t*aBSi 

* ft s »«: te&tcib, mt-ptx^^m o f* w *«© 

[0 1 7 5 ] &*>3/v, 0 2 5CC5VTJ:5K: % — 20 
m$?> 1 6 a&O' 1 6 b tC*5^-2>#5fe4SSB©racCDj«|g|J2 

[0 1 7 6 ] S/c/ d©^2 0H«6©?KSSK:*5tir« 1 

2 0 8*5^pmWCc^tt< i 6BSflS2 2£d£ttCMMi 
T\ SuE^»(*©f*ffi2 0 ¥ffitftfc4>&< 
£«S 2 2***^2*^*0^ Sfi62 8©4SBP2 8 a« 
TffiWtc4>ft< £fcH;£gP2 2£*tM4ST*-oT, S 
S3 0<£>*88B3 Oa»¥ffittKBffi8B2 2***&tH4 30 
Bfc^KT££ Secure. 

[0177] W*.Wt— »©a«2 8&tf3 0 <D&*SSB 

* v ^tt»2o«cd*n*ffi«cc»iaEiyfci»^ —at© 

SlgSM 6aW16 b ©SE(4«fWaiJBSaff*/WI 
3RT-2 4Ccj:orftiJlS3n, ttfiv 
£ & < ft £ fc-t ft# * & # % C <DKI 2 ©**6<WB«^ 
tt, ±ja©(4HB8«iUri»S«:«), oJSbSB 2 0 
ttfttfiWH 3 ft <5 £ l > 5 li^EliS ^ ft , —ttOWU 
SP1 6 aRCKl 6 b <t"SC£#t?* 

40 

[0178] #«c % m2<Dmm<DBmfci&zKm/'mm 

FJiJZl OBOSTtHr^fllflEWItC'^ir^TttWr*. » 
£ Ol^^WcoiiT iiil/c? 1 (DH*©JB1»CC 
i<SEi/Ilf^VXl 0A£H«Hi;r*4fc». 
CO»2©IB»Ojeil8CC«5Ea/«ffif r ^^^ 1 0 B 

[ 0 1 7 9 ] C©»2©Jlfli©JB«ec«4ffi«/ 
ISf^W^l 0 BK:tel>TU:, KEa/aS^-Y;* 

1 0 B©*tt#fi£*©«fc 5 SSttWtt < . aJttSP 2 0 
*KWfc»£. m»»2 0iHfi»2 2*SB*f*©jgtt 50 
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£SL,T*5^ PISASB2 0 iH^SP2 2 ©MffitfiSlfcT 
4J:5K— »(D««»1 6 a aw 1 6 btfKWfcftT, 

1 OB©YW*a©IIltt*^W«:?B<r*Ci36*-C* 

[0180] EP o, C<DEa/aMfvM 7> 1 0 Bt 

(XZW) ftC*JtfanJttW2 OOttffi® 

aSO'l 6 bCDYZffirtCDlM^ (t^to«>4*0*lSlO«i 

[0181] 1 6 aM 1 6 b li4it*4C <b 

**as o < > H/Esp 2 2 pjfiigp 2 o i»atm-c* -a 

rfeit^ £isr*se<L#J:9#Sbi>o SMSBPi 

6 aMl 6 b £@5eSI$2 2, StRSB 1 6 a Rtf 1 6 b 
<bp[fijg|52 OiB, WttWBS. n«5W, ¥ffl9tS»L 

[ 0 1 8 2 ] *fc, C(DS2©H*feCDJKS8r«, — 
WffiWl 6 a©*CC««fflffW/*2*?-2 4*J|5«-r 
&<fc^cUft:<Dr% S3 OK^T £Mc, — *t<DSf«SB 
1 6 aSVl 6 btC-eft^ftSBSKm/m^^-2 4 
aS»2 4b«:MUfc© (*JKW> <ttbOTS»C 

{Wrsci3Wr*s. mcc, c ©* 2 ©Xtt<w&JRr 

tt, qM2 0tilOfettlTAfe«d t ISJiMEm 
/*S3R ; 3F2 4^fi5E3ft/cW*©^*l^»«ap 1 6 a 

4^flE3ftri^j:l^«*<Dm^lSI«a51 6 b^SEffir 

4„ 

[0183]*te, SSSgP 1 6 a 
. 3R^ 2 4 ©JBflttt, 1 6 a (cflWSlE«/«33K 

^ 1 6 a i«HSE«/«2«^2 4 i«*»J2 0 2 

& i ^ 9 &c t h tc#> cc, jgs^a tec c^i*sa*o 

tc. ^1ggf5 1 6 aRCf 1 6 b 4 icD 

HS*J, H^gP2 2 , pJtt»2 0 <L3?tggp 16aSO'l 
6 b iODH^*4l^iPB#lI£OiS^ H^g|5 2 2 * 

[0184] flwasEa/aa*^ 4«u»jc*4aa 
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imm 6 a t<ommiz, ^mmmr:m\ 6 

a Sen 6 b iHJEiW2 2*nJtt»2 0©H3£ttgiJXg 

[0185] £/c, 03 1 CCtSTJ:5K:, BE»/S3I3R 
-7-2 4©— 9»*ffl5E«K2 2 teftHTfctB^CCfeOT, - 
*t©WR»l 6 aStfl 6 bCCfcWi Pitts 2 0 i©» 
SSP^i H3eSP 2 2 £ ©*fj«#£<DH©*JSE1** L 
a, p]Si)gP2 0 iWSSPl 6 a <b 

El/lISi 1 2 4 <D— 2 8 Rtf 3 0 CC*sW & 10 
l»-rti*>OiiaaB2 8 aX»30 a £X*<D3m<D o M 
fcfil«**Lbilte4jt, (1 - Lb/La) *s 
0. 4eLhr*4Ci*«*l/<, 0. 5-0. 8**<fc 
WilK 0. 4«Tcotl^t<i, ^{46*#<<t*i& 
l>. 0. 5—0. 8CDig^(-i, ^{4i^!lia^©F5Al 
*saJSdtO*rt»3&i. — #<Dff«g[U 6 atCO 

[0186] aJBSaEW/fcER^ 40D»AHi. 4 0 20 

<K »HSE«/*2JR : F-2 4*W««1 6 ateg»f 
5Ct*JHIiT*4. */c, IMSttWttl 8 0 nmfcTF 
3&sa*Ulr*. 1 8 0 Mm£fii&-r£<h, ES/llf^' 
-YX 1 0 B©/h3Mt#HB£tt*. 

[0187] aiJlfflffifK/flHIJR-7-2 4©^, 

18ai««8H»B, ««M2 0 2 £UT 
fflJB*CDftlU*3Wffl-rS»*. H2 8 -*>H 2 9 CC^-TJ: 
j»ntt<DI!ll«3^%*T)ifc«S** s #fi , S"4Ci 
##*U>. 12 8^12 9m fl6*O»i3 0 4* 30 

l 0 1 8 8 ] £ tc, m 2 6 *>m 2 8 CC^TmUMBE^/ 

2 4 6 £g«S[$ 1 6 a fre in 9tt^HA*<D&JR- - 
JB*/rLrg»T*»&tt, 0 2 7^>I2 9CC*rf<fc5 

cc, arassHm/wa*?- 2 4 ©ti 5 % . < t i> 
«gpi 6 asatTStt-rsoswirifcto-c**. 

12 711 — M<DM^2 8 SO* 3 0*s?ffitS2o©ft 
SBfcffiflXO Uc^iU ^2 9 2 8## 40 

[0189] 1 6 a tCilSEl/1^2 4 

*«3TT Sfc»<D**»J2 0 2 ^iSffigP 16aM16 
b*H3e»2 2*6C«»r-Sfc»0»3|WiJ2 OOiUt 
tt, x#+^ % -^v^r*-h5fi©J:5tt2jBaa(DSJt 

6 atc«)igSlE«/«E*-¥-2 
4 4«»"r4fcft<Da«»J2 0 2ilt«, «R^g 
7Dr8 0tl±©fcWttUU e 50 
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[0190] £/c, 16aM16b 
lff-2 4 (24aSO'24b) i «rS«fr 2 

302 0 2 (Dilute, 1 0 0/imeiTOfl*K:t5Ci*J 

[0191] tmm2 o 0M2 o 2iutn ±ascD 

[0192] — ««SB 16aM'16b 

1 0 0GPaJ£l±©^RW*4T**ntf<fcl>o 
[ 0 1 9 3 ] » $ b < tt, *«ft*tt*i O-Ctt. S U S 3 
OK SUS304, AISI653, SUH660? 
(D^-Xr-i-J SUS4 3 0, 4 3 

4f(D7x7^fF^7*>l/Xl, SUS4 10, SU 
S 6 3 0^CDv;b^>lM SUS6 
3 1, A I S I 6 3 2^<D^^ Ir-^-T-tJ bm^<DZ 

StSH, ails), t;i^^a, $>Wf>, •=& 

[0194] :XCC, »2©iail<DJgaMC«*ff«/«S 

- 13-2-14 0 6#Ib iSBJ-r^o - 

[0 1 9 5] m3<DmWomt. ST, @3 2^tJ: 
6mmxil Ommxf^O. 9 mmCD^ 
7^>U7>S2 5 0 1 mmxi8mm©» 

1^CD?L2 5 2*m2cLX, mi2 5 2 ©WflUtC-ttl-tn 
3d#gP2 5 4RV2 5 e^ESftWSJBOlRt^JS** 
-T£»*2 5 8ftfW*r*. 

[0 1 9 8] *<D«. H3 3«:5?-r<fc9«:, «1. 6m 
mxil OmrnXf^O. 0 5mm(Df 1 ©Xf 
S«2 6 0<b, «1. 6mmxil0mmx»^0, 0 
2mmCD^2CDX^>U^^1g2 6 2 (H3 5#JH>* 

[0197] *<D», §33 &C^T <fc 5 , H 1 CD^ 
>U^W«2 6 0CD±BO5%, SJBSUBES/WS*^ 
2 4sWfltSti&»»«:SaBW2 0 2 <M*.tfx#+J/ 
«fll««*ffJ) «r^^y->En«l«:J:oT»JiS1-*. -€■ 

ots, 0 3 4&c7s-rj:^tc, m\<D*T^<\s*mR2§ 

0 2 0 2^ ItiiSEl/llSi 1 2 4 6 



35 

[0198] % 113 StCTjVTcfc^C, 11*258 

©**»W2 5 4RC/2 5 6 Jhfc«#8«2 0 0 (WAtf 

[0199] S3:JtaP2 5 4£X>'2 5 6 CD-* 

cDE±&C}g*£ij2 0 O^/rlt, rT6CH5IB«»55E* 

2 6 SSJ^f2 5 4M2 5 6©W0I 

±CC}g«gij2 0 0^LtS2©Xf>UXH2 6 2 

2 6 0M2 6 2£Stt2 5 8 %J*tf^fnjCCBnEELT , 
S3 6^tf^^ei2 7 0 tt*5, *P 

EfcteO. l-lOkgf/cm J r^^ 
[0 2 0 0 ] ^<Df£, H3 6CC5^TJ:5Cc, r^-YXJ^ 
2£2 7 0%mm%2 7 2<Dg|5#T*#JBlTOT, 02 5&C^ 
-r<fc5^ I^El/ll^WX l 0 Blc^BtT 
& e CCDWRjaitt, 110. I mm, PbIPSO. 2mm 

9, *ti-e e nW»3&s»teS«:fcftlto6»-r, EM/ 
S^iR^ 2 40M&WK91 6 a©*MfetftCjg*5iJ2 0 
ORtf 2 0 2©(I%a«B|— fC»5rrSC t&Tf*2> 0 
[0 2 0 1 ] ?JMC, »4©«Jfi#ffitt, HI 3 7 <fc 
$6El. 6mmx|l OmmXf^O. 9mm<DX 
f>U7,S2 5 OCD^BPtcJKl mmxi8mm©|§i 
tWD?L2 5 2 f£*L2 5 2 ©pffflJCC^ft-eft 

s:f#gp2 5 4M2 5 6 3WBShfcje»osiitt»a*w 

-<r&«{$2 5 8*^»tS. 
[0 2 0 2 ] -e©®, m\*Z 5 8©*33*»2 5 4&0* 
2 5 6±«:8araJ2 0 0 («Atf id«*2/»B«HSat . 

[0 2 0 3 ] *©SL H3 8«CmrJ:9«: % *3EJ#»2 
5 4Ktf 2 5 6 *©ffl±«:SaRiJ-2 G O^Uti 

1. 6mmxfil OmraXf^O. 05mm©Il©X 
^>U*S«2 6 0*ig*U S3tf#gP2 5 4M2 5 
6©fft^T<Dffil±«:«*SiJ2 0 0*/M/TJKl. 6mmx 
ftlOmmXJI^O. 0 2 mmCD^2C0Xf >UX|WS 
2 6 2*Jg*U Mfc, Cft6»iay»20^f>U 
XfS2 6 0M2 6 2£Sf*2 5 8 *»0^tcJjPEE 
fcfc, SDffifcttO. l-10kgf/cm J ^ 

[0 2 0 4 ] ^CDf£, ^l©^f>l/^IS2 6 0<D± 

K:8»ffJ2 0 2 («jLtfx#*^»«BWe»*I> 

[0 2 0 5 ] ^<Df£, 04 OKTjVTcfcSK:, SlOXf 

>u^»«2 6 otc«as«2 o 2 ^rorSJissiiE*/ 

iIi-f2 4^Sfltf^'/7«2 7 OSftR'i- 
[0 2 0 6 ] f (DS, 13 ^C, T'UXM 
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M2 7 0Sr«JWf»2 7 2®S#t?««rLT, H2 5tC7* 

[0 2 0 7 ] cn6»3Siy»4flWHJ6*ffiK:T{'P«3 
n/cJim/^M^W X 1 0 BCD— SB (09*tfHS8B2 
2) £H3£U iSJi§2E^/mM^T- 2 4 (D—$t<Dm% 
2 8M3 0r B ^c;^7^IEl 5V, iE3£&*E± 1 
5V&EPflPLT. pJ»SB2 0©a(a*a!l3EL/fciC5, 
±1. iE3£5S«E±0. 5Vi 

[0 2 0 8 ] ±a©JB3aOT»4 (C«Jt*j*-rB, »* 
2 5 8<D«tJS;£0T, »OMJ«|»2 0£ttS^«2 5 
4i»CcH5effl2 2 itc4SJS«2 5 8**rr£*BI5© 
aitRflUBi Ufc*s, *(Oflh, l4HUti;^c, 7L2 
52£E<U *iaiyf»2<D^^>U^»«2 60S 
0'2 6 2^tl>M(7)^2 54 a (4>&<£4>f& 

ccpjtijSB2 o^*E-raffl»o«**3aiwftca5E-r4 

gB#) t«tcH3EW2 2 itt*3tSFW2 5 6 fcWTfcJE 
20 »©»K«JSiOr*>J:l». 

[0 2 0 9 ] C©«<^ i*2 5 8**lStf»2©^ 
f>l/XfS2 6 0M2 6 2r»bi5tcSafffl|2 0 

0£/rUTii3Sbrn3 e tc^r*>©iP«o^^-f ^ 

2 7 2&C»oTW»rT*C£&cJ;g, W*«H4 4(C5S 
■TJc^tc, flMRgBl 6 aRtn 6 b ©5^SMBte nJttSB 

2 o & b a i j 7s tflss-r £ c <t ^ 

[0210] S/c, *(Df6<D«i£;frffiiLTtt, ffl*tf 
30 144 CC^-T J: 5 . SSffigp 16aStfl"6b <Df£ffi 

gBratc^ft^ftg»su2 o o tws.m 2 *khu — 

jSiMfrCTS"*- <fc 5 tc , &i««S& 1 6 a SO' 1 6 b <£>5fc*» 
aBM*c*-ti**i««J'2 0 0 £ oI-ttSB 2 0 MWcftPEffl 

y-3 1 osrieau Wx.«#?»ffigi5i 6 

gpi 6aMl 6 b®gMHN1BficB£S2 2*««"J2 
0 0 4/rUTEIS§^, S»ffigBl 6 aSVl 6 bCD$t 

ttffiucc-tn-etisaiffj 2oo«r it njsjjgB 2 0 #11* 

2;ft£o CCDi#^, ttEffl^^-*3 1 Ott, n]fJjgB2 

ttte, HffigB2 2i#»ffigBl 6 aSO'l 6 b<b<Dlffl 
tc, (S^gB2 2 <h#9KflS 1 6 aM 16bi© 

<D|g2CDl!^gB (H«*r) t*©n«tcaaBB2 0 0 

«:/yorHSgP2 2 iS»*gPl 6aWl 6 b CDP B 1&C 

[0 2 1 1 ] ±au/cH3R^H4CDSi^iii 
ttR&4»5CD»ie*iEK:oiiria4 2-H4 6^:#M 
so Utta&s^lttlBr*. 
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[0 2 12] C<OJB5flWRBte5ffi«, ±ifiOfc*3Rtf 
JH4<Z«HI*ffiiRa«C t ^lcDXx>U^«1S2 6 0 
iI2©Xf>U^If2 6 2tc, 3[f£SB2 5 4RV2 
5 6 4«»urf s ^-f^««2 7 0£ft*fU ^<Dt£. 
fi*©EES/SM7vWX 1 0 Bte#Srr3»^K:fe39 
ffl-C * & 1/ . 3P«SP 16aM16b 6CfflJiME^/m 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The metal sheet metal section of the pair which carries out phase opposite, and 
the fixed part which fixed through adhesives to these sheet metal section are provided. It 
has moving part in the point of the sheet metal section of said pair. The inside of the sheet 
metal section of said pair, They are the piezo-electricity / electrostriction device which is the 
piezo-electricity / electrostriction device with which one or more piezo-electricity / 
electrostriction components were arranged in at least one sheet metal section, and either 
said moving part or a fixed part has the end face which counters mutually, and is 
characterized by the distance between said end faces being more than the die length of 
said moving part. 

[Claim 2] They are the piezo-electricity / electrostriction device which said piezo-electricity / 
electrostriction component are film-like in piezo-electricity / electrostriction device according 
to claim 1, and is characterized by having fixed through adhesives in said sheet metal 
section. 

[Claim 3] They are the piezo-electricity / electrostriction device characterized by having the 
electrode of a pair with which said piezo-electricity / electrostriction component were formed 
in piezo-electricity / electrostriction layer, and this the piezo-electricity / electrostriction layer 
in piezo-electricity / electrostriction device according to claim 2. 
[Claim 4] Said piezo-electricity / electrostriction component are the piezo-electricity / 
electrostriction device characterized by the plurality of the electrode of said piezo- 
electricity / electrostriction layer, and said pair consisting of laminating gestalten in piezo- 
electricity / electrostriction device according to claim 3. 

[Claim 5] The piezo-electricity / electrostriction device characterized by said adhesives 
becoming any 1 term of claims 1-4 from organic resin in the piezo-electricity / 
electrostriction device of a publication. 

[Claim 6] The piezo-electricity / electrostriction device characterized by said adhesives 
becoming any 1 term of claims 1-4 from glass, low material, or solder in the piezo- 
electricity / electrostriction device of a publication. 

[Claim 7] The piezo-electricity / electrostriction device characterized by having the excision 
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section in either said moving part or a fixed part, and said a part of excision section 
constituting said end face which counters mutually in piezo-electricity / electrostriction 
device given in any 1 term of claims 1-6. 

[Claim 8] The piezo-electricity / electrostriction device characterized by forming the opening 
between said end faces which counter mutually in piezo-electricity / electrostriction device 
given in any 1 term of claims 1-7. 

[Claim 9] The piezo-electricity / electrostriction device which one of the configuration 
member, the same member, or two or more different members of said moving part or a 
fixed part intervene between said end faces which counter mutually, and is characterized 
by the area of said end face in said member and the field which counters being almost the 
same as the area of said end face in piezo-electricity / electrostriction device given in any 1 
term of claims 1-7. 

[Claim 10] The piezo-electricity / electrostriction device characterized by at least one 
member being organic resin among said two or more members in piezo-electricity / 
electrostriction device according to claim 9. 

[Claim 1 1] The piezo-electricity / electrostriction device characterized by filling up with the 
gel ingredient in piezo-electricity / electrostriction device according to claim 9 or 10 in the 
pore formed with both the walls of the sheet metal section of said pair, the wall of said 
moving part, the wall of two or more of said members, and the wall of said fixed part. 
[Claim 12] They are the piezo-electricity / electrostriction device characterized by consisting 
of ceramic bases which unify when said moving part and said fixed part calcinate a ceramic 
Green layered product in piezo-electricity / electrostriction device given in any 1 term of 
claims 1-11, and come to excise a still more unnecessary part. 

[Claim 13] The piezo-electricity / electrostriction device with which internal residual stress 
produced for said sheet metal section, and/or said piezo-electricity / electrostriction 
component at the time of manufacture is characterized by having the structure released by 
forming said end face which counters mutually in piezo-electricity / electrostriction device 
given in any 1 term of claims 1-12. 

[Claim 14] The metal sheet metal section of the pair which carries out phase opposite, and 
the fixed part which fixed through adhesives to these sheet metal section are provided. It 
has moving part in the point of the sheet metal section of said pair. The inside of the sheet 
metal section of said pair, The 1st process which is the manufacture approach of piezo- 
electricity / electrostriction device that one or more piezo-electricity / electrostriction 
components were arranged in at least one sheet metal section, fixes the metal plate which 
serves as the sheet metal section behind to the 1st base, and produces the 2nd base to it, 
The manufacture approach of of the piezo-electricity / electrostriction device characterized 
by having the 2nd process which forms said moving part or fixed part by which it has the 
end face which counters mutually, and distance between said end faces was carried out to 
more than the die length of said moving part by at least one excision processing to said 2nd 
base. 
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[Claim 15] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by having the process which fixes said piezo-electricity / electrostriction 
component through adhesives in the manufacture approach of of piezo-electricity / 
electrostriction device according to claim 14 to the outside surface of said metal plate which 
serves as the sheet metal section behind. 

[Claim 16] The manufacture approach of of the piezo-electricity / electrostriction device 
beforehand characterized by fixing said piezo-electricity / electrostriction component to the 
outside surface of said metal plate in the manufacture approach of of piezo-electricity / 
electrostriction device according to claim 15 before fixing said metal plate which serves as 
said sheet metal section behind at said 1st base. 

[Claim 17] In the manufacture approach of of piezo-electricity / electrostriction device given 
in any 1 term of claims 14-16 Said 1st base consists of ceramic layered products, and 
laminating baking of the one or more ceramic green sheets which have a window part at 
least is carried out. The manufacture approach of of the piezo-electricity / electrostriction 
device characterized by having the ceramic layered product production process which 
produces a ceramic layered product, and the hybrid layered product production process 
which fixes the metal plate used as said sheet metal section through adhesives behind to 
said ceramic layered product, and produces a hybrid layered product. 
[Claim 18] It is the manufacture approach of of the piezo-electricity / electrostriction device 
characterized by calcinating two or more ceramic green sheets which have a window part 
for forming said moving part or fixed part which has the end face which said ceramic 
layered product production process counters mutually at least in the manufacture approach 
of of piezo-electricity / electrostriction device according to claim 17, and producing said 
ceramic layered product. 

[Claim 19] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by having the process which said 1st base consists of metals, carries out the 
laminating of the one or more metal sheets which have a window part at least, and 
produces said 1st base in the manufacture approach of of piezo-electricity / electrostriction 
device given in any 1 term of claims 14-16. 

[Claim 20] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by said 1st base consisting of metal members of bulk in the manufacture 
approach of of piezo-electricity / electrostriction device given in any 1 term of claims 14-16. 
[Claim 21] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by having the process which makes the configuration member of said moving 
part or a fixed part, and two or more different members intervene between said end faces 
which counter mutually in the manufacture approach of of piezo-electricity / electrostriction 
device given in any 1 term of claims 14-20. 

[Claim 22] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by using organic resin as at least one member among said two or more 
members in the manufacture approach of of piezo-electricity / electrostriction device 
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according to claim 21 . 

[Claim 23] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by using the adhesives which become any 1 term of claims 14-22 from 
organic resin as said adhesives in the manufacture approach of of the piezo-electricity / 
electrostriction device of a publication. 

[Claim 24] The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by using the adhesives which become any 1 term of claims 14-22 from glass, 
low material, or solder as said adhesives in the manufacture approach of of the piezo- 
electricity / electrostriction device of a publication. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About piezo-electricity / electrostriction device equipped with the 
moving part which operates based on displacement actuation of piezo-electricity / 
electrostriction component or the piezo-electricity / electrostriction device which can detect 
the variation rate of moving part by piezo-electricity / electrostriction component, and its 
manufacture approach, in detail, this invention is excellent in reinforcement, shock 
resistance, and moisture resistance, and relates to the piezo-electricity / electrostriction 
device which can operate moving part greatly efficiently, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Recently, in fields, such as optics, and magnetic recording, 
precision processing, the displacement component which can adjust the optical path length 
and a location is needed to submicron order, and development of the displacement 
component using the variation rate by the inverse piezoelectric effect and electrostrictive 
effect which are caused when an electrical potential difference is impressed to piezo- 
electricity / electrostriction ingredients (for example, ferroelectric etc.) is furthered. 
[0003] Conventionally, as such a displacement component, as shown, for example in 
drawing 53 , by forming a pore 402 in the plate 400 which consists of piezo-electricity / an 
electrostriction ingredient, a fixed part 404, moving part 406, and the beam section 408 that 
supports these are formed in one, and the electrostrictive actuator which formed the 
electrode layer 410 in the beam section 408 is indicated further (for example, refer to 
JP,10-136665,A). 

[0004] In said electrostrictive actuator, if an electrical potential difference is impressed to 
the electrode layer 410, it is possible at least for an arc status change to carry out the 
rotation variation rate of the moving part 406 into the field of a plate 400 according to an 
inverse piezoelectric effect or an electrostrictive effect, since the beam section 408 expands 
and contracts in the direction which connects a fixed part 404 and moving part 406. 
[0005] The technique of performing highly precise positioning at a high speed is indicated, 
and the structure used making the bimorph of two sheets counter is shown to this official 
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report (especially Fig. 4) by by dividing the electrode of that bimorph, preparing, and on the 
other hand, choosing and driving the divided electrode about the actuator which used 
bimorph for JP,63-64640,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in said electrostrictive actuator, since 
the variation rate of the flexible direction (namely, field inboard of a plate 400) of piezo- 
electricity / electrostriction ingredient was transmitted to moving part 406 as it was, there 
was a problem that the travel of moving part 406 was small. 

[0007] Moreover, since it constituted all parts with the piezo-electricity / electrostriction 
ingredient which \sa brittle and comparatively heavy ingredient, the mechanical strength of 
the electrostrictive actuator was low, in addition to being inferior to handling nature, shock 
resistance, and moisture resistance, its electrostrictive actuator itself was heavy, and it had 
the trouble of being easy to be influenced on actuation of a harmful vibration (for example, 
residual vibration and noise vibration at the time of a fast operation). 
[0008] In order to solve said trouble, filling up a pore 402 with the filler which has flexibility 
is proposed, but it is distinct that the amount of the variation rate by the inverse 
piezoelectric effect or the electrostrictive effect falls only by using a filler. 
[0009] This invention is made in consideration of such a technical problem, and can raise 
the attachment nature of the components to moving part, or the stability of a device in the 
reinforcement of a device, and the handling nature list of a device. By this While being able 
to displace moving part greatly by the low battery relatively, can make improvement in the 
speed (raise in resonance frequency) of a device, especially displacement actuation of 
moving part attain, moreover, are hard to be influenced of a harmful vibration, and a high- 
speed response is possible. A mechanical strength is high and it aims at offering the piezo- 
electricity / electrostriction device which can obtain the displacement component excellent 
in handling nature, shock resistance, and moisture resistance, and the sensor component 
which can detect vibration of moving part with a sufficient precision in a list, and its 
manufacture approach. 
[0010] 

[Means for Solving the Problem] This invention possesses the metal sheet metal section of 
the pair which carries out phase opposite, and the fixed part which fixed through adhesives 
to these sheet metal section. It has moving part in the point of the sheet metal section of 
said pair. The inside of the sheet metal section of said pair, It is the piezo-electricity / 
electrostriction device with which one or more piezo-electricity / electrostriction components 
were arranged in at least one sheet metal section, and either said moving part or a fixed 
part has the end face which counters mutually, and it is characterized by the distance 
between said end faces being more than the die length of said moving part. 
[001 1] In this case, since the sheet metal section is metal, it excels in reinforcement or 
toughness and can respond also to rapid displacement actuation. That is, in this invention, 
it can fully respond also in fluctuation and the severe busy condition of an operating 
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environment While being able to excel in shock resistance, being able to aim at 
reinforcement of piezo-electricity / electrostriction device, and improvement in handling 
nature and being able to displace the sheet metal section greatly by the low battery 
relatively moreover The rigidity of the sheet metal section is high, and the thickness of the 
actuator film is thick, and since rigidity is high, improvement in the speed (raise in 
resonance frequency) of displacement actuation of the sheet metal section can be made to 
attain. 

[0012] Said piezo-electricity / electrostriction component are film-like, and you may make it 
fix through adhesives in said sheet metal section. Moreover, said piezo-electricity / 
electrostriction component may be constituted so that it may have piezo-electricity / 
electrostriction layer, and the electrode of the pair formed in this piezo-electricity / 
electrostriction layer. In this case, vibration by piezo-electricity / electrostriction component 
can be efficiently transmitted to moving part or a fixed part through the sheet metal section, 
and improvement in responsibility can be aimed at. 

[0013] As for especially said piezo-electricity / electrostriction component, it is desirable that 
the plurality of the electrode of said piezo-electricity / electrostriction layer, and said pair 
consists of laminating gestalten. While the generating force of piezo-electricity / 
electrostriction component increases and has and about is planned very much by making it 
such a configuration, high resonance frequency-ization is attained and there is the 
description that improvement in the speed of displacement actuation can be attained easily 
because the rigidity of the piezo-electricity / the electrostriction device itself increases. 
[0014] Organic resin or glass, low material, or solder can be used for said adhesives. 
[0015] Moreover, the excision section is prepared in either said moving part or a fixed part, 
and you may make it said a part of excision section constitute said end face which counters 
mutually. It is good also as an opening and between said end faces which counter mutually 
In this case, the member same between said end faces which counter mutually as the 
configuration member of either said moving part or a fixed part or two or more different 
members, Glass, cement, organic resin, etc. are mentioned. Preferably For example, 
organic resin, For example, you may make it make such mixture, such as an epoxy system, 
acrylic, a polyimide system, a phenol system, a silicone system, a terpene system, a xylene 
system, a styrene system, a melamine system, an methacrylic system, and a rubber 
system, or a copolymer intervene. It is desirable to make the organic resin of an epoxy 
system, acrylic, and an methacrylic system etc. intervene from points, such as junction 
nature, handling nature, and hardness, especially. Furthermore, it is desirable to also make 
fillers, such as an inorganic material, mix in order to raise a degree of hardness. 
[0016] It becomes possible to raise resonance frequency, without reducing the amount of 
displacement of moving part or a fixed part, since it can make a member lighter than the 
configuration member of said moving part or a fixed part able to intervene between said 
end faces which counter mutually or lightweight-ization of moving part or a fixed part can be 
effectively attained by joining between end faces by the small thing also by said member, 
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when between said end faces which counter mutually was especially made into the 
opening. 

[0017] Moreover, when between said end faces which counter mutually is made into an 
opening, a part of moving part containing one end face or fixed part, and moving part 
including an other-end side or another part of a fixed part becomes easy to bend, and it 
becomes strong to deformation. Therefore, it will excel in the handling nature of piezo- 
electricity / electrostriction device. 

[0018] Furthermore, since the distance between end faces is more than the die length of 
said moving part, when attaching other components in moving part, since it becomes easy 
to suppress the effect of such dimensional accuracy even if the dimensional accuracy of an 
end face or components is low, the attachment nature of components can be raised. Here, 
since considering the case where components are fixed with adhesives etc. it can hold on 
both sides of goods from both sides, components can be fixed certainly. 
[0019] Furthermore, the height of the whole in which the height of goods and the height of 
moving part were no longer simply added, and included goods by holding on both sides of 
goods from both sides can be kept low. Furthermore, since the die length of moving part 
can be made smaller than the distance by the side of an end face, the physical properties 
of the adhesives on which components are pasted up can act effectively, and can enlarge a 
variation rate. 

[0020] When it considers as the fixed part which has the end face which counters mutually 
on the other hand, it becomes possible to fix firmly the piezo-electricity / electrostriction 
device concerning this invention to a predetermined fixed portion, and improvement in 
dependability can be aimed at. 

[0021] Thus, in this invention, lightweight-ization of moving part or a fixed part can be 

attained also in lightweight-izing of piezo-electricity / electrostriction device. 

[0022] By the way, in manufacture of piezo-electricity / electrostriction device, in case 

piezo-electricity / electrostriction component is fixed with adhesives in the metal sheet metal 

section, in the solidification phase of adhesives, internal residual stress will occur especially 

into the part used as piezo-electricity / electrostriction component, and/or the sheet metal 

section. 

[0023] If piezo-electricity / electrostriction device is produced and used from this condition, 
even if it gives predetermined electric field to the piezo-electricity / electrostriction layer 
which constitutes piezo-electricity / electrostriction component, a desired variation rate may 
not be shown in moving part. This is because the material property of piezo-electricity / 
electrostriction layer and displacement actuation of moving part are checked by the internal 
residual stress generated in piezo-electricity / electrostriction component, and/or said sheet 
metal section. 

[0024] Since he is trying to prepare the end face which counters either moving part or a 
fixed part mutually, the distance between end faces will be shortened by this invention, for 
example with the internal residual stress generated in said piezo-electricity / electrostriction 
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component, and/or the sheet metal section. That is, the internal residual stress produced in 
piezo-electricity / electrostriction component, and/or the sheet metal section will be released 
by migration of an end face. 

[0025] Furthermore, in this invention, since he is trying to take a large distance between 
end faces, even if the distance between end faces narrows with internal residual stress, 
only allowances to attach other components between these end faces can be given. 
[0026] Thus, in this invention, it is lost that displacement actuation of moving part is 
checked by said internal residual stress, and displacement actuation of the moving part as 
a design can be obtained mostly. In addition, improvement in the mechanical strength of 
piezo-electricity / electrostriction device can also be aimed at by release of this internal 
residual stress. 

[0027] Moreover, when a pore is formed with both the walls of the sheet metal section of 
said pair, the wall of said moving part, the wall of two or more of said members, and the 
wall of said fixed part, you may make it filled up with a gel ingredient in this pore, in this 
case - usually — existence of a filler — the variation rate of moving part — the variation rate 
of lightweight-izing accompanying [ although actuation will receive a limit ] formation of the 
end face to moving part or a fixed part in above-mentioned invention, or moving part - the 
variation rate of the moving part according to said filler since he is trying to attain increase- 
ization of an amount — a limit of operation is negated and the effectiveness by existence of 
a filler, i.e., a raise in resonance frequency, and rigid reservation can be realized. 
[0028] Moreover, in this invention, when two or more members mentioned above between 
end faces are made to intervene, it is good also considering at least one member as 
organic resin among said two or more members. 

[0029] Next, this invention possesses the metal sheet metal section of the pair which 
carries out phase opposite, and the fixed part which fixed through adhesives to these sheet 
metal section. It has moving part in the point of the sheet metal section of said pair. The 
inside of the sheet metal section of said pair, The 1st process which is the manufacture 
approach of piezo-electricity / electrostriction device that one or more piezo-electricity / 
electrostriction components were arranged in at least one sheet metal section, fixes the 
metal plate which serves as the sheet metal section behind to the 1st base, and produces 
the 2nd base to it, It is characterized by having the 2nd process which forms said moving 
part or fixed part by which it has the end face which counters mutually, and distance 
between said end faces was carried out to more than the die length of said moving part by 
at least one excision processing to said 2nd base. 

[0030] the internal residual stress generated in piezo-electricity / electrostriction component, 
and/or the sheet metal section at the time of manufacture since the moving part or the fixed 
part which has the end face which counters mutually by this would be prepared - the 
distance between end faces - for example, it is released by being shortened - ******** - 
the variation rate of moving part - actuation is not checked by said internal residual stress 
Since the metal is especially used as the sheet metal section, it excels in reinforcement or 
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toughness and can respond also to rapid displacement actuation. 
[0031] Moreover, without reducing the amount of displacement of moving part, since 
moving part or a fixed part is lightweight-ized by preparing the moving part or the fixed part 
which has the end face which counters mutually, the piezo-electricity / electrostriction 
device which becomes possible [ raising resonance frequency ] can be manufactured easily 
efficiently, and fertilization of the piezo-electricity / electrostriction device of high 
performance can be realized. 

[0032] And since moving part or a fixed part becomes easy to bend and it becomes strong 
to deformation, In order to excel in the handling nature of piezo-electricity / electrostriction 
device and to make large existence of said end face which counters mutually, and distance 
between these end faces, Since it becomes easy to suppress the effect of such 
dimensional accuracy even if the dimensional accuracy of an end face or components is 
low when attaching other components in moving part, the attachment nature of components 
can be raised. Moreover, a variation rate can be raised in case it pastes up on both sides of 
components. 

[0033] And you may make it have the process which fixes said piezo-electricity / 
electrostriction component through adhesives to the outside surface of said metal plate 
which serves as the sheet metal section behind in said manufacture approach. By this, in 
manufacture of piezo-electricity / electrostriction device, in case piezo-electricity / 
electrostriction component is especially fixed with adhesives in the metal sheet metal 
section, it sets in the solidification phase of adhesives especially. Since the internal residual 
stress generated in piezo-electricity / electrostriction component, and/or the sheet metal 
section is effectively releasable, [ when producing piezo-electricity / electrostriction device ] 
Lightweight-izing of piezo-electricity / electrostriction device, Especially, the attachment 
nature of the components to moving part and the stability of piezo-electricity / 
electrostriction device can be raised in the handling nature of lightweight-izing of moving 
part or a fixed part, and a piezo-electricity / electrostriction device, and a list, and, thereby, 
the variation rate of the moving part can be carried out greatly. 

[0034] In addition, before fixing the metal plate which becomes said 1st base with said 
sheet metal section behind, said piezo-electricity / electrostriction component may be 
beforehand fixed to the outside surface of said metal plate. 

[0035] And when said 1st base consists of ceramic layered products, laminating baking of 
the one or more ceramic green sheets which have a window part at least is carried out, and 
you may make it have the ceramic layered product production process which produces a 
ceramic layered product, and the hybrid layered product production process which fixes the 
metal plate used as said sheet metal section through adhesives behind to said ceramic 
layered product, and produces a hybrid layered product. 

[0036] In this case, said ceramic layered product production process calcinates two or more 
ceramic green sheets which have a window part for forming said moving part or fixed part 
which has the end face which counters mutually at least, and you may make it produce said 
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ceramic layered product. 

[0037] Moreover, when said 1st base consists of metals, you may make it have the process 
which carries out the laminating of the one or more metal sheets which have a window part 
at least, and produces said 1st base, and may make it constitute said 1st base from a metal 
member of bulk. 

[0038] In addition, you may make it include the process which makes the configuration 
member of said moving part or a fixed part, and two or more different members intervene 
between said end faces which counter mutually. In this case, organic resin can be used as 
at least one member among said two or more members. 

[0039] Moreover, the adhesives which consist of organic resin, and the adhesives which 
consist of glass, low material, or solder can be used as said adhesives. 
[0040] Therefore, according to the piezo-electricity / electrostriction device concerning this 
invention, and its manufacture approach Various transducers, various actuators, a 
frequency-domain functional part (filter), Others [ active elements /, such as a transformer, 
the object for a communication link, the trembler for power or a resonator, a radiator, and a 
discriminator, ], It can use as sensor components for [ various ] sensors, such as an 
ultrasonic sensor, an acceleration sensor and an angular-velocity sensor, and an impact 
sensor, a mass sensor. It can use suitable for the various actuators especially used for the 
variation rate of various precision components, such as an optical instrument and a 
precision mechanical equipment, etc., or the device of positioning adjustment and include- 
angle adjustment. 
[0041] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of the piezo- 
electricity / electrostriction device concerning this invention, and its manufacture approach 
is explained, referring to drawing 1 - drawing 52 . 

[0042] Here, piezo-electricity / electrostriction device is concepts which include the 
component which changes electric energy and mechanical energy mutually by piezo- 
electricity / electrostriction component. Therefore, it is used most suitably as active 
elements, such as various actuators and vibrator, and a displacement component which 
used the variation rate by the inverse piezoelectric effect or the electrostrictive effect 
especially, and also may be suitably used as passive elements, such as an acceleration- 
sensor component and an impact sensor component. 

[0043] As shown in drawing 1 , the piezo-electricity / electrostriction device 10A concerning 
the gestalt of the 1st operation present the configuration of a long rectangular 
parallelepiped as a whole, and has the base 14 of the direction of a major axis with which 
the pore 1 2 was mostly formed in the central part. 

[0044] A base 14 possesses the sheet metal sections 16a and 16b of the pair which carries 
out phase opposite, moving part 20, and the fixed part 22 that supports moving part 20 in 
sheet metal section 16a of said pair, and 16b list, and piezo-electricity / electrostriction 
components 24a and 24b are formed in the one section each of the sheet metal sections 
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16a and 16b at least, respectively. 

[0045] In addition, about said base 14, although the whole was constituted using the 
ceramics or a metal, it is good also as hybrid construction which combined what was 
manufactured with the ingredient of others, the ceramics, and a metal. Moreover, the 
configuration of the metal integral construction which unified each part by the structure 
which it comes to paste up with adhesives, such as organic resin and glass, low 
attachment, soldering, eutectic bonding, or welding can be used for a base 14. 
[0046] About the gestalt of this 1st operation, the sheet metal sections 16a and 16b of a 
pair are metal among bases 14, and other moving part 20 and fixed parts 22 have hybrid 
construction made into the product made from a ceramic. Specifically, the metal sheet 
metal sections 16a and 16b have fixed through adhesives 200 on each side face of the 
moving part 20 made from a ceramic, and a fixed part 22. Of course, the sheet metal 
sections 16a and 16b, moving part 20, and a fixed part 22 may be altogether made into 
metal. 

[0047] And piezo-electricity / electrostriction components 24a and 24b will prepare piezo- 
electricity / electrostriction components 24a and 24b as an exception object as below- 
mentioned, and will be stuck on a base 14 by adhesives, such as organic resin and glass, 
low attachment, soldering, eutectic bonding, etc., and also they will be formed in said the 
direct base 14 instead of attachment by using the film forming method. On sheet metal 
section 16a and 16b, through adhesives 202, piezo-electricity / electrostriction components 
24a and 24b fix, and consist of gestalten of the 1st operation, respectively. 
[0048] Moreover, this piezo-electricity / electrostriction device 10A have the configuration 
which said rectangle-like pore 12 is formed of both the walls of the sheet metal sections 
16a and 16b of a pair, wall 20a of moving part 20, and wall 22a of a fixed part 22, and 
moving part 20 displaces by the drive of said piezo-electricity / electrostriction component 
24a, and/or 24b, or detects the variation rate of moving part 20 by piezo-electricity / 
electrostriction component 24a, and/or 24b. 

[0049] Piezo-electricity / electrostriction components 24a and 24b have piezo-electricity / 
electrostriction layer 26, and the electrodes 28 and 30 of the pair formed in the both sides 
of this piezo-electricity / electrostriction layer 26, and are constituted, and one electrode 28 
is formed in the sheet metal sections 16a and 16b of a pair at least among the electrodes 
28 and 30 of this pair. 

[0050] Each apical surface of piezo-electricity / electrostriction layer 26 is mostly equal to 
the electrode 28 and 30 lists of a pair which constitute piezo-electricity / electrostriction 
components 24a and 24b from an example of drawing 1 . From a part of outside surface of 
a fixed part 22, the substantial drive parts 18 (part to which the electrodes 28 and 30 of a 
pair lap on both sides of piezo-electricity / electrostriction layer 26 in between) of these 
piezo-electricity / electrostriction components 24a and 24b are missing from a part of 
outside surface of the sheet metal sections 16a and 16b, and are formed continuously. 
Especially, in this example, each apical surface of the electrodes 28 and 30 of a pair is 
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located in back end approach more slightly than wall 20a of moving part 20. Of course, you 
may make it form piezo-electricity / electrostriction components 24a and 24b so that said 
substantial drive part 18 may be applied and located in a part of sheet metal sections 16a 
and 16b from some moving part 20. 

[0051] And in the piezo-electricity / electrostriction device 10A concerning the gestalt of the 
1st operation of a ****, as shown in drawing 1 , the end faces 36a and 36b which counter 
moving part 20 mutually are formed and constituted. Each end faces 36a and 36b are fields 
almost parallel to the side face, i.e., the component forming face, of moving part 20, and 
they are mutually separated from the top face of moving part 20, applying them to a pore 
12. It is desirable to make almost equal distance Da and Db from the medial axis n of 
moving part 20 to each end faces 36a and 36b so that it may be shown at this time, for 
example, drawing 12 . 

[0052] Moreover, you may make it make an opening (air) 38 intervene, and may make it 
make the member 40 which consists of the piezo-electricity / electrostriction device 10Ag 
concerning the 7th modification shown in drawing 9 , a member which is different from the 
configuration member of said moving part 20 among these end faces 36a and 36b as 
shown in drawing 12 , for example, resin etc., etc. intervene among these end faces 36a 
and 36b, as shown in drawing 1 . 

[0053] By the way, in the piezo-electricity / electrostriction device 10A concerning the 
gestalt of the 1st operation, impression of the electrical potential difference to the 
electrodes 28 and 30 of a pair is performed through the terminals (pad) 32 and 34 formed 
on the both-sides side (component forming face) of a fixed part 22 among each electrodes 
28 and 30, respectively. The terminal 32 corresponding to one electrode 28 in the location 
of each terminals 32 and 34 is formed in the back end approach of a fixed part 22, and the 
terminal 34 corresponding to the electrode 30 of another side by the side of outer space is 
formed in the wall 22a approach of a fixed part 22. 

[0054] In this case, immobilization of piezo-electricity / electrostriction device 10A can be 
separately performed using a field other than the field where terminals 32 and 34 have 
been arranged, respectively, and high dependability can be acquired as a result to the both 
sides of immobilization of piezo-electricity / electrostriction device 10A, and the electrical 
installation between a circuit, a terminal 32, and 34. In this configuration, electrical 
installation of terminals 32 and 34 and a circuit is performed by a flexible printed circuit 
(called FPC), a flexible flat cable (called FFC), wirebonding, etc. 

[0055] As a configuration of piezo-electricity / electrostriction components 24a and 24b Like 
the piezo-electricity / electrostriction device 10Aa concerning the 1st modification shown in 
drawing 2 besides the configuration shown in drawin g 1 Each point of the electrodes 28 
and 30 of the pair which constitutes piezo-electricity / electrostriction components 24a and 
24b is arranged. Like the piezo-electricity / electrostriction device 10Ab concerning the 2nd 
modification which you may make it make only the point of piezo-electricity / electrostriction 
layer 26 project to a moving-part 20 side, and is shown in drawing 3 Each point of one 
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electrode 28, and the piezo-electricity / electrostriction layer 26 is arranged, and you may 
make it locate only the point of the electrode 30 of another side in fixed part 22 approach. In 
the piezo-electricity / electrostriction device 10Ab shown in this drawing 3 , the example 
which formed the end faces 36a and 36b which counter a fixed part 22 mutually instead of 
moving part 20 is shown. 

[0056] in addition, the piezo-electricity / electrostriction device 10Ac concerning the 3rd 
modification shown in drawing 4 - like — each point of one electrode 28, and the piezo- 
electricity / electrostriction layer 26 — the side face of moving part 20 — extending — the 
point of the electrode 30 of another side — the die-length direction (Z shaft orientations) of 
the sheet metal sections 16a and 16b — you may make it make it mostly located in the 
center 

[0057] Although the electrodes 28 and 30 of the piezo-electricity / electrostriction layer 26 of 
1 layer structure, and a pair constituted piezo-electricity / electrostriction components 24a 
and 24b from the above-mentioned example, it is also desirable to carry out the plurality of 
the electrodes 28 and 30 of piezo-electricity / electrostriction layer 26, and a pair at a 
laminating gestalt, and to constitute piezo-electricity / electrostriction components 24a and 
24b. 

[0058] for example, like the piezo-electricity / electrostriction device 10Ad concerning the 
4th modification shown in drawing 5 Make the electrodes 28 and 30 of a pair into multilayer 
structure at piezo-electricity / electrostriction layer 26 list, respectively, and the laminating of 
one electrode 28 and the electrode 30 of another side is carried out by turns, respectively. It 
is good also as the piezo-electricity / electrostriction components 24a and 24b by which the 
part (substantial drive part 18) to which one [ these ] electrode 28 and the electrode 30 of 
another side lap on both sides of piezo-electricity / electrostriction layer 26 in between was 
considered as the multistage configuration. In this drawing 5 , make piezo-electricity / 
electrostriction layer 26 into a three-tiered structure, and separate into the inferior surface of 
tongue (side face of the sheet metal sections 16a and 16b) of the 1st layer, and the top 
face of a two-layer eye, respectively, and one electrode 28 is formed in them. It separates 
into the top face of the 1st layer, and the top face of the 3rd layer, respectively, the 
electrode 30 of another side is formed in them, and the example which formed Terminals 
32a and 32b in each edge of one electrode 28, respectively, and formed Terminals 34a and 
34b in each edge of the electrode 30 of another side, respectively is shown further. 
[0059] moreover, like the piezo-electricity / electrostriction device 10Ae concerning the 5th 
modification shown in drawing 6 The electrodes 28 and 30 of a pair are made into 
multilayer structure at piezo-electricity / electrostriction layer 26 list, respectively. The 
laminating of one electrode 28 and the electrode 30 of another side is alternately carried 
out, respectively so that it may become cross-section **** ctenidium-like. It is good also as 
the piezo-electricity / electrostriction components 24a and 24b by which the part 
(substantial drive part 18) to which one [ these ] electrode 28 and the electrode 30 of 
another side lap on both sides of piezo-electricity / electrostriction layer 26 in between was 
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considered as the multistage configuration. This drawing 6 shows the example which made 
piezo-electricity / electrostriction layer 26 the three-tiered structure, formed in the shape of 
a ctenidium so that one electrode 28 might be located in the inferior surface of tongue (side 
face of the sheet metal sections 16a and 16b) of the 1st layer, and the top face of a two- 
layer eye, and was formed in the shape of a ctenidium so that the electrode 30 of another 
side might be located in the top face of the 1st layer, and the top face of the 3rd layer. 
Since the number of terminals 32 and 34 can be reduced compared with the configuration 
of drawing 5 by carrying out the bond communalization of the electrode 30 comrades of 
another side, respectively in one electrode 28 list in this configuration, enlargement of the 
size accompanying multilayering of piezo-electricity / electrostriction components 24a and 
24b can be suppressed. 

[0060] Moreover, you may make it form piezo-electricity / electrostriction components 24a 
and 24b in other examples of the piezo-electricity / electrostriction device 10Ae concerning 
said 5th modification so that the point may remain on sheet metal section 16a and 16b as 
shown in drawing 7 . the example of drawing 7 — the point of piezo-electricity / 
electrostriction components 24a and 24b - method ** of die length of the sheet metal 
section - the example mostly located in the center section is shown. In this case, there is 
an advantage that the variation rate of the moving part 20 can be carried out greatly. 
[0061] moreover, like the piezo-electricity / electrostriction device 10Af concerning the 6th 
modification shown in drawing 8 The piezo-electricity / electrostriction component 24a 1 of 
two multistage configurations, and 24b1 are formed so that a fixed part 22 and the sheet 
metal sections 16a and 16b may be straddled, respectively. You may make it form the 
piezo-electricity / electrostriction component 24a2 of other two multistage configurations, 
and 24b2 so that moving part 20 and the sheet metal sections 16a and 16b may be 
straddled, respectively. In this case, it becomes what could be made to carry out the 
variation rate of the moving part 20 very greatly, and was excellent also in high-speed 
responsibility with the effectiveness which makes a multilevel structure piezo-electricity / 
electrostriction components 24a and 24b, and the effectiveness that the point of application 
for carrying out the variation rate of the moving part 20 increases in number, and is 
desirable. 

[0062] moreover, like the piezo-electricity / electrostriction device 10Ag concerning the 7th 
modification shown in drawing 9 Make piezo-electricity / electrostriction layer 26 into two- 
layer structure, and it forms in the shape of a ctenidium so that one electrode 28 may be 
located in the inferior surface of tongue (side face of the sheet metal sections 16a and 16b) 
of the 1 st layer, and the top face of a two-layer eye. It is good also as the piezo-electricity / 
electrostriction components 24a and 24b of the multistage configuration formed so that the 
electrode 30 of another side might be located in the top face of the 1st layer. A member 
which is different in moving part 20 is filled up with this example between end-face 36a of 
moving part 20, and 36b. 

[0063] While the generating force of piezo-electricity / electrostriction components 24a and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



Page 12 of 42 

24b increases and has and about is planned very much by making such piezo-electricity / 
electrostriction components 24a and 24b into a multilevel structure, high resonance 
frequency-ization is attained and improvement in the speed of displacement actuation can 
attain easily because the rigidity of the piezo-electricity / the electrostriction device 10A 
itself increases. 

[0064] In addition, what is necessary is just to decide a number of stages etc. suitably 
according to an application and a busy condition, in actually carrying out in order for power 
consumption to also increase in connection with it although increase of driving force is 
achieved if a number of stages is made [ many ]. Moreover, fundamentally, even if it makes 
piezo-electricity / electrostriction components 24a and 24b into a multilevel structure and 
raises driving force in the piezo-electricity / electrostriction device 10A concerning the 
gestalt of this 1st operation, the width of face (distance of Y shaft orientations) of the sheet 
metal sections 16a and 16b serves as a very desirable device, since it is eternal, for 
example, when applying to actuators, such as positioning of the magnetic head for hard 
disks used in a very narrow gap, and ringing control. Moreover, since electrostatic capacity 
increases and a generating charge increases by considering as a multilevel structure when 
using it as a sensor (for example, acceleration sensor), there is an advantage that the level 
of the electrical signal which a sensor generates becomes large, and processing by the 
digital disposal circuit connected to the latter part of a sensor becomes easy. 
[0065] Although the case where it constituted from so-called sandwich structure which 
made piezo-electricity / electrostriction layer 26 intervene between the electrode 28 of a 
pair and 30 in above-mentioned piezo-electricity / electrostriction components 24a and 24b 
was shown In addition, as are shown in drawing 10 , and you may make it form the 
electrodes 28 and 30 of the pair of a tandem type in one principal plane of the piezo- 
electricity / electrostriction layer 26 formed in the side face of the sheet metal sections 16a 
and 16b at least and it is shown in drawing 1 1 The electrodes 28 and 30 of the pair of a 
tandem type are embedded in the piezo-electricity / electrostriction layer 26 formed in the 
side face of the sheet metal sections 16a and 16b at least, and you may make it form. 
[0066] In the case of the structure shown in drawing 10 , there is an advantage that power 
consumption can be stopped low and the structure shown in drawing 1 1 becomes very 
advantageous to generating of an about from it being the structure where the inverse 
piezoelectric effect of the big direction of electric field of distortion and the generating force 
can be used effectively. 

[0067] Specifically, the piezo-electricity / electrostriction components 24a and 24b which 
are shown in drawing 10 have the structure where come to form the electrodes 28 and 30 
of the pair of tandem-type structure in one principal plane of piezo-electricity / 
electrostriction layer 26, and one electrode 28 and the electrode 30 of another side counter 
mutually with the gap 29 of fixed width of face alternately. Although drawing 10 showed the 
example which formed the electrodes 28 and 30 of a pair in one principal plane of piezo- 
electricity / electrostriction layer 26 In addition, may make it form the electrodes 28 and 30 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



3/23/2004 



Page 13 of 42 

of a pair between the sheet metal sections 16a and 16b, and the piezo-electricity / 
electrostriction layer 26, and You may make it form the electrodes 28 and 30 of the pair of a 
tandem type in the 1 principal-plane list of piezo-electricity / electrostriction layer 26, 
respectively between the sheet metal sections 16a and 16b, and the piezo-electricity / 
electrostriction layer 26. 

[0068] On the other hand, the electrodes 28 and 30 of the pair of tandem-type structure are 
formed, and the piezo-electricity / electrostriction components 24a and 24b which are 
shown in drawing 1 1 have the structure where one electrode 28 and the electrode 30 of 
another side counter mutually with the gap 29 of fixed width of face alternately so that it 
may be embedded in piezo-electricity / electrostriction layer 26. 

[0069] It can use suitable for the piezo-electricity / electrostriction device 10A which piezo- 
electricity / electrostriction components 24a and 24b as shown in such drawing 10 and 
drawing 1 1 also require for the gestalt of the 1st operation. Like the piezo-electricity / 
electrostriction components 24a and 24b which are shown in drawing 10 and drawing 11 , 
when using the electrodes 28 and 30 of the pair of a tandem type, it is making small the 
pitch D of the ctenidium of each electrodes 28 and 30, and it is possible to enlarge the 
variation rate of piezo-electricity / electrostriction components 24a and 24b. 
[0070] Actuation of the piezo-electricity / electrostriction device 10A which starts the gestalt 
of this 1st operation here is explained, first, two piezo-electricity / electrostriction 
components 24a and 24b — the natural condition 24a and 24b, i.e., piezo-electricity / 
electrostriction components, -- both - a variation rate - when not operating, it is shown in 
drawing 12 — as — the major axis (major axis of a fixed part) m of piezo-electricity / 
electrostriction device 10A, and the medial axis n of moving part 20 -- about - I am doing 
one. 

[0071] From this condition, as shown, for example in the wave form chart of drawing 13 A, 
the sine wave Wa which has the predetermined bias potential Vb is applied to the 
electrodes 28 and 30 of the pair in one piezo-electricity / electrostriction component 24a, 
and as shown in drawing 13 B, the sine wave Wb from which about about 180 degrees of 
phases differ is applied to the electrodes 28 and 30 of the pair in the piezo-electricity / 
electrostriction component 24b of another side in said sine wave Wa. 
[0072] And in the phase where the electrical potential difference of maximum was 
impressed as opposed to the electrodes 28 and 30 of the pair in one piezo-electricity / 
electrostriction component 24a, the piezo-electricity / electrostriction layer 26 in one piezo- 
electricity / electrostriction component 24a carry out contraction displacement in the 
direction of a principal plane. By this, as shown in drawin g 14 , as an arrow head A shows, 
to one sheet metal section 16a Since the stress of the direction which sags this sheet metal 
section 16a rightward occurs, one [ this ] sheet metal section 16a bends rightward. At this 
time In the electrodes 28 and 30 of the pair in the piezo-electricity / electrostriction 
component 24b of another side, since an electrical potential difference will be in the 
condition of not being impressed, sheet metal section 16b of another side follows bending 
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of one sheet metal section 16a, and bends rightward. Consequently, moving part 20 
displaces rightward as opposed to the major axis m of piezo-electricity / electrostriction 
device 10A. In addition, the amount of displacement also becomes large, so that the 
amount of displacement changes according to the maximum of the electrical potential 
difference impressed to each piezo-electricity / electrostriction components 24a and 24b, 
for example, maximum becomes large. 

[0073] When the piezo-electricity / electrostriction ingredient which has a high coercive 
electric field as a component of piezo-electricity / electrostriction layer 26 especially are 
applied, you may make it adjust said bias potential so that the level of the minimum value 
may turn into negative level slightly as shown in the wave of the two-dot chain line of 
drawing 13 A and drawing 13 B. In this case, the stress of the same direction occurs with 
the bending direction of one sheet metal section 16a in sheet metal section 16b of another 
side, and the drive of the piezo-electricity / electrostriction component (for example, piezo- 
electricity / electrostriction component 24b of another side) to which this negative level is 
impressed enables it to enlarge the amount of displacement of moving part 20 more. That 
is, the piezo-electricity / electrostriction component 24b, or 24a to which negative level is 
impressed can give the function to consider as a support the piezo-electricity / 
electrostriction component 24a, or 24b which is the subject of displacement actuation, by 
using a wave as shown with the two-dot chain line in drawing 13 A and drawing 13 B. 
[0074] In addition, in the example of piezo-electricity / electrostriction device 10Af shown in 
drawing 8 , the electrical potential difference (refer to sine wave Wa) which has been 
arranged on the diagonal line and which is shown in drawing 13 A is impressed, for 
example to piezo-electricity / electrostriction component 24a 1 , and the piezo-electricity / 
electrostriction component 24b2, and the electrical potential difference (refer to sine wave 
Wb) shown in drawing 13 B is impressed to other piezo-electricity / electrostriction 
components 24a2, and the piezo-electricity / electrostriction component 24b1 . 
[0075] Thus, in the piezo-electricity / electrostriction device 10A concerning the gestalt of 
the 1st operation, in order for a variation rate with minute piezo-electricity / electrostriction 
components 24a and 24b to be amplified by big displacement actuation using bending of 
the sheet metal sections 16a and 16b and to transmit to moving part 20, moving part 20 
becomes possible [ carrying out a variation rate greatly to the major axis m of piezo- 
electricity / electrostriction device 10A ]. 

[0076] He is trying to prepare moving part 20 especially the end faces 36a and 36b which 
counter mutually with the gestalt of this 1st operation. In this case, it becomes possible to 
raise resonance frequency, without being able to make into an opening 38 between the end 
faces 36a and 36b which counter mutually, or being able to attain lightweight-ization of 
moving part 20 effectively by making the member 40 lighter than the configuration member 
of moving part 20 intervene among said end faces 36a and 36b which counter mutually, 
and reducing the amount of displacement of moving part 20. 
[0077] Here, a frequency switches in alternation the electrical potential difference 
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impressed to the electrodes 28 and 30 of a pair, and shows the frequency of the voltage 
waveform when carrying out the variation rate of the moving part 20 to right and left, and 
when resonance frequency impresses a predetermined sinusoidal voltage, it shows the 
frequency from which the displacement amplitude of moving part 20 serves as max. 
[0078] Moreover, it sets to the piezo-electricity / electrostriction device 10A concerning the 
gestalt of the 1st operation. The sheet metal sections 16a and 16b of a pair are metal, and 
other moving part 20 and fixed parts 22 have hybrid construction made into the product 
made from a ceramic. Since the piezo-electricity / electrostriction ingredient which is a 
brittle and comparatively heavy ingredient do not need to constitute all parts, A mechanical 
strength is high, is excellent in handling nature, shock resistance, and moisture resistance, 
and has on actuation the advantage of being hard to be influenced of a harmful vibration 
(for example, residual vibration and noise vibration at the time of a fast operation). 
[0079] furthermore, some moving part 20 which contains one end-face 36a when between 
the end faces 36a and 36b which counter mutually is made into an opening 38 in the gestalt 
of this 1st operation — some of 20A and another moving part 20 containing other-end side 
36b - 20B - bending -- being easy - it becomes strong to deformation. Therefore, it will 
excel in the handling nature of piezo-electricity / electrostriction device 10A. 
[0080] Moreover, the surface area of moving part 20 or a fixed part 22 becomes large by 
existence of said end faces 36a and 36b which counter mutually. Therefore, as shown in 
drawing 1 , when it considers as the moving part 20 which has the end faces 36a and 36b 
which counter mutually and attaches other components in moving part 20, the large clamp- 
face product can be taken and the attachment nature of components can be raised. Here, 
considering the case where components are fixed with adhesives etc., since adhesives will 
spread even round the end faces 36a and 36b besides one principal plane (components 
clamp face) of moving part 20, they become possible [ canceling the lack of spreading of 
adhesives etc. ], and can fix components certainly. 

[0081] As this example, the case where the piezo-electricity / electrostriction device 
concerning the gestalt of this another operation (the piezo-electricity / electrostriction device 
ten A2 of another side) are fixed is shown to the moving part 20 of the piezo-electricity / 
electrostriction device (one piezo-electricity / electrostriction device ten A1) applied to the 
gestalt of this operation at drawing 15 . 

[0082] The fixed part 22 has fixed one piezo-electricity / electrostriction device ten A1 on 
the front face of a substrate 122 through adhesives 120. In the moving part 20 of piezo- 
electricity / electrostriction device ten A1 of one of these, the fixed part 22 of the piezo- 
electricity / electrostriction device ten A2 of another side has fixed through adhesives 124. 
That is, it has the composition that two piezo-electricity / electrostriction devices ten A1 , and 
ten A2 have been arranged at the serial. In addition, between end-face 36a in the piezo- 
electricity / electrostriction device ten A2 of another side which moving part 20 counters 
mutually, and 36b, a lightweight member 126 which is different in moving part 20 
intervenes. 
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[0083] In this case, the adhesives 124 for fixing the piezo-electricity / electrostriction device 
ten A2 of another side have spread even among the end faces 36a and 36b of moving part 
20 in one piezo-electricity / electrostriction device ten A1 , and the piezo-electricity / 
electrostriction device ten A2 of another side will fix firmly by this to one piezo-electricity / 
electrostriction device ten A1. Moreover, if piezo-electricity / electrostriction device ten A2 is 
pasted up in this way, since a lightweight member (this example adhesives 124) which is 
different in moving part 20 between end-face 36a and 36b can be made placed between 
adhesion and coincidence, there is an advantage that a production process can be 
simplified. 

[0084] It becomes possible to, fix firmly the piezo-electricity / electrostriction device 10Ab 
concerning this 2nd. modification to a predetermined fixed portion on the other hand, in 
addition to the effectiveness in the case of having the end faces 36a and 36b which counter 
mutually in the moving part 20 which mentioned above, when it considers as the fixed part 
22 which has the end faces 36a and 36b which counter mutually, as shown in drawing 3 , 
and improvement in dependability can be aimed at. 

[0085] Moreover, he is trying to form continuously from a part of fixed part 22 in the gestalt 
of this 1st operation, applying [ to which the electrodes 28 and 30 of a pair lap on both sides 
of piezo-electricity / electrostriction layer 26 in between ] it to a part of sheet metal sections 
16a and 16b (substantial drive part 18). Although there is a possibility that displacement 
actuation of moving part 20 may be restricted by said substantial drive part 18, and it may 
become impossible to obtain a big variation rate when it forms in some moving part 20 
further, having applied the substantial drive part 18 With the gestalt of this 1st operation, 
since it forms so that said substantial drive part 18 may not be applied to moving part 20, 
un-arranging [ that displacement actuation of moving part 20 is restricted ] is avoided, and 
the amount of displacement of moving part 20 can be enlarged. 

[0086] On the contrary, when forming piezo-electricity / electrostriction components 24a 
and 24b in some moving part 20, it is desirable to form so that said substantial drive part 18 
may make it applied and located in a part of sheet metal sections 16a and 16b from some 
moving part 20. This is because displacement actuation of moving part 20 will be restricted 
as mentioned above if the substantial drive part 18 is formed over a part of fixed part 22. 
[0087] Next, the desirable example of a configuration of the piezo-electricity / 
electrostriction device 10A concerning the gestalt of the 1st operation is explained. 
[0088] First, in order to make displacement actuation of moving part 20 into a positive thing, 
it is desirable to make or more [ of thickness d of the sheet metal sections 16a and 16b ] 
into 1/2 distance g which requires the substantial drive parts 18 of piezo-electricity / 
electrostriction components 24a and 24b for a fixed part 22 or moving part 20. 
[0089] and the ratio of the distance a between the walls of the sheet metal sections 16a and 
16b (distance of X shaft orientations), and the width of face (distance of Y shaft 
orientations) b of the sheet metal sections 16a and 16b - it constitutes so that a/b may be 
set to 0.5-20. Aforementioned ratio a/b is preferably set to 1-15, and is set to 1-10 still more 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



3/23/2004 



Page 17 of 42 

preferably, this ratio - the default value of a/b - the variation rate of moving part 20 - it is 
the convention based on discovery of an amount being enlarged and being able to obtain 
dominantly the variation rate in a X-Z flat surface. 

[0090] on the other hand - a ratio with the distance a between die-length (distance of Z 
shaft orientations) e of the sheet metal sections 16a and 16b, and the wall of the sheet 
metal sections 16a and 16b - in e/a, it is desirable for it to be preferably referred to as 0.5- 
10, and to be referred to as 0.5-5 still more preferably: 

[0091] Furthermore, it is desirable to fill up a pore 12, gel ingredient, for example, silicon 
gel. Usually, although displacement actuation of moving part 20 will receive a limit by 
existence of a filler Since he is trying to attain lightweight-izing and increase-izing of the 
amount of displacement of moving part 20 accompanying the formation of end faces 36a 
and 36b to moving part 20 with the gestalt of this 1st operation, A limit of displacement 
actuation of the moving part 20 by said filler is negated, and the effectiveness by existence 
of a filler, i.e., a raise in resonance frequency, and rigid reservation can be realized. 
[0092] Moreover, the short thing of die-length (distance of Z shaft orientations) f of moving 
part 20 is desirable. It is because increase of lightweight-izing and resonance frequency is 
achieved by shortening, however - in order to secure the rigidity of X shaft orientations of 
moving part 20 and to make the variation rate into a positive thing - a ratio with thickness d 
of the sheet metal sections 16a and 16b - it is desirable to make f/d or more into five 
preferably two or more. 

[0093] In addition, the actual size of each part will be set to the reinforcement of the whole 
plane-of-composition product [ for installation ], and piezo-electricity / electrostriction 
devices, such as plane-of-composition product [ for attaching the plane-of-composition 
product for installation of the components to moving part 20, and a fixed part 22 in other 
members ], and terminal for electrodes, 10A, durability, and the required amount list of 
displacement in consideration of resonance frequency, driver voltage, etc. 
[0094] 100 micrometers - 2000 micrometers are desirable still more desirable, and, 
specifically, the distance a between the walls of the sheet metal sections 16a and 16b is 
200 micrometers - 1600 micrometers. 50 micrometers - 2000 micrometers are desirable still 
more desirable, and the width of face b of the sheet metal sections 16a and 16b is 100 
micrometers - 500 micrometers, thickness d of the sheet metal sections 16a and 16b - the 
variation rate to Y shaft orientations - the influence which is a component - in relation with 
the width of face b of the sheet metal sections 16a and 16b, it considers as b>d and 2 
micrometers - 100 micrometers are 10 micrometers - 80 micrometers desirable still more 
preferably so that a variation rate can control effectively. 

[0095] 200 micrometers - 3000 micrometers are desirable still more desirable, and die- 
length e of the sheet metal sections 16a and 16b is 300 micrometers - 2000 micrometers. 
50 micrometers - 2000 micrometers are desirable still more desirable, and die-length f of 
moving part 20 is 100 micrometers - 1000 micrometers. 

[0096] Although the variation rate of Y shaft orientations does not exceed 10% to the 
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variation rate of X shaft orientations by making it such a configuration, the extremely 
excellent effectiveness that a low-battery drive is possible by adjusting suitably in an above- 
mentioned dimension ratio and the range of an actual size, and the displacement 
component to Y shaft orientations can be controlled to 5% or less is shown. That is, moving 
part 20 will displace to 1 shaft orientations of X shaft orientations substantially, moreover, is 
excellent in high-speed responsibility, and can get a big variation rate by the low battery 
relatively. 

[0097] Moreover, it sets to this piezo-electricity / electrostriction device 10A. tabular [ the 
tabular configuration of a device is / like before ] (variation rate configuration where the 
thickness of the direction which intersects perpendicularly with a direction is small) — not 
but Moving part 20 and a fixed part 22 are presenting the configuration of a rectangular 
parallelepiped in general, and since the sheet metal sections 16a and 16b of a pair are 
formed so that the side face of moving part 20 and a fixed part 22 may continue, rigidity of 
Y shaft orientations of piezo-electricity / electrostriction device 1 0A can be alternatively 
made high. 

[0098] That is, in this piezo-electricity / electrostriction device 10A, only actuation of the 
moving part 20 within a flat surface (inside of XZ flat surface) can be generated 
alternatively, and the actuation within YZ side of moving part 20 (the so-called actuation of 
the influence direction) can be controlled. 

[0099] Next, each component of the piezo-electricity / electrostriction device 10A 
concerning the gestalt of this 1st operation is explained. 

[0100] As moving part 20 mentioned above, it is the part which operates based on the 
amount of drives of the sheet metal sections 16a and 16b, and various members are 
attached according to the purpose of using piezo-electricity / electrostriction device 10A. 
For example, if it is the case where piezo-electricity / electrostriction device 10A is used as 
a displacement component, the shield of an optical shutter etc. will be attached, and if it is 
especially used for positioning and the ringing inhibition mechanism of the magnetic head 
of a hard disk drive, the member which needs positioning of the suspension which has the 
slider which has the magnetic head and the magnetic head, and a slider will be attached. 
[0101] A fixed part 22 is a part which supports moving part 20 in sheet metal section 16a 
and 16b list as mentioned above, for example, when using for positioning of the magnetic 
head of said hard disk drive, the whole piezo-electricity / electrostriction device 10A are 
fixed to a fixed plate or a suspension etc. which was attached in VCM (voice coil motor) and 
attached in the carriage arm and this carriage arm by carrying out support immobilization of 
the fixed part 22. Moreover, as shown in drawing 1 , the terminal 32 for driving piezo- 
electricity / electrostriction components 24a and 24b and the member of 34 and others may 
be arranged at this fixed part 22. 

[0102] Although it is not limited as an ingredient which constitutes moving part 20 and a 
fixed part 22 especially as long as it has rigidity, the ceramics which can apply the ceramic 
green sheet laminated layers method mentioned later can be used suitably. Although the 
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ingredient which specifically used as the principal component such mixture besides being 
the ingredient which uses zirconias including fully stabilized zirconia and partially stabilized 
zirconia, an alumina, a magnesia, silicon nitride, alumimium nitride, and titanium oxide as a 
principal component is mentioned, the ingredient with which a mechanical strength and 
toughness use a zirconia, especially fully stabilized zirconia as a principal component in a 
high point, and the ingredient which uses partially stabilized zirconia as a principal 
component are desirable. Moreover, in a metallic material, although it is not limited as long 
as it has rigidity, stainless steel, nickel, brass, cupronickel, bronze, etc. are mentioned. 
[0103] That by which partial stabilization was carried out as follows in partially stabilized 
zirconia in the stabilization list at said fully-stabilized-zirconia list is desirable, namely, as a 
compound which carries out partial stabilization, a zirconia in a stabilization list Although a 
zirconia will be stabilized partially or completely by there being an oxidization yttrium, an 
oxidization ytterbium, cerium oxide, a calcium oxide, and a magnesium oxide, and making 
one of compounds [ them ] add and contain at least The stabilization of a zirconia made 
into the purpose is possible also by adding the stabilization not only combining addition of 
one kind of compound but combining these compounds. 

[0104] In addition, as an addition of each compound, if it is in the case of an oxidization 
yttrium or an oxidization ytterbium 1-30-mol % - preferably, if it is in the case of 1.5-1 0-mol 
% and cerium oxide 6-50-mol % - preferably, if it is in the case of 8-20-mol % and a 
calcium oxide, or a magnesium oxide Although it is desirable % and to 5-40-mol consider 
as 5-20-mol % preferably, also especially in it, it is desirable to use yttrium oxide as a 
stabilizing agent, and it is desirable % and to 1.5-1 0-mol consider as 2-4-mol % still more 
preferably in that case. Moreover, although it is possible to add an alumina, a silica, a 
transition-metals oxide, etc. in 0.05 - 20wt% as additives, such as sintering acid, when 
adopting the baking unification by the film forming method as the formation technique of 
piezo-electricity / electrostriction components 24a and 24b, it is also desirable to add an 
alumina, a magnesia, a transition-metals oxide, etc. as an additive. 
[0105] In addition, it is desirable to set preferably 0.05-3 micrometers of average crystal 
particle diameter of a zirconia to 0.05-1 micrometer so that a mechanical strength and the 
stable crystal phase may be obtained. Moreover, although the same ceramics as a fixed 
part 22 can be used for moving-part 20 list about the sheet metal sections 16a and 16b as 
mentioned above, constituting preferably using the same ingredient substantially is 
advantageous when aiming at reduction of the dependability for a joint, the reinforcement of 
piezo-electricity / electrostriction device 10A, and the complicatedness of manufacture. 
[0106] The sheet metal sections 16a and 16b are parts driven with the variation rate of 
piezo-electricity / electrostriction components 24a and 24b, as mentioned above, telescopic 
motion of the piezo-electricity / electrostriction components 24a and 24b which the sheet 
metal sections 16a and 16b are the members of the shape of sheet metal which has 
flexibility, and were arranged in the front face - a variation rate - crookedness - it 
amplifies as a variation rate and has the function transmitted to moving part 20. Therefore, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



3/23/2004 



Page 20 of 42 

if the configuration and the quality of the material of the sheet metal sections 16a and 16b 
have flexibility and have the mechanical strength of extent which is not damaged by flexion 
deformity, it is sufficient for them, and they can be suitably chosen in consideration of the 
responsibility of moving part 20, and operability. 

[0107] As for thickness d of the sheet metal sections 16a and 16b, it is desirable to be 
referred to as 2 micrometers - about 100 micrometers, and, as for the thickness which 
doubled the sheet metal sections 16a and 16b, and the piezo-electricity / electrostriction 
components 24a and 24b, it is desirable to be referred to as 7 micrometers - 500 
micrometers. As for the thickness of 0.1-50 micrometers, and the piezo-electricity / 
electrostriction layer 26, it is [ the thickness of electrodes 28 and 30 ] desirable to be 
referred to as 3-300 micrometers. Moreover, as width of face b of the sheet metal sections 
16a and 16b, 50 micrometers - 2000 micrometers are suitable. 

[0108] On the other hand, if the configuration and the quality of the material of the sheet 
metal sections 16a and 16b have flexibility and have the mechanical strength of extent 
which is not damaged by flexion deformity, it is sufficient for them, and a metal is adopted 
preferably. In this case, as above-mentioned, to have flexibility and what is necessary is 
just the metallic material of 100 or more GPas of Young's modulus at the metallic material 
and concrete target which can be deformed by flexion. 

[0109] Preferably, as an iron system ingredient, it is desirable to constitute from stainless 
steel of the martensitic stainless steel of the ferritic stainless steel of the austenitic stainless 
steel of SUS301 , SUS304, AISI653, and SUH660 grade, SUS430, and 434 grades, 
SUS410, and SUS630 grade, SUS631, and AISI632 grade, such as semi austenite, 
maraging stainless steel, and various spring steel steel materials. Moreover, as a non-iron 
system ingredient, it is desirable to constitute from superelastic titanium alloys including a 
titanium-nickel alloy, brass, cupronickel, aluminum, a tungsten, molybdenum, beryllium 
copper, phosphor bronze, nickel, a ferronickel alloy, titanium, etc. 
[0110] As the sheet metal sections 16a and 16b, like moving part 20 or a fixed part 22, 
when using the ceramics, a zirconia is suitable. Even if the ingredient which uses fully 
stabilized zirconia as a principal component especially, and the ingredient which uses 
partially stabilized zirconia as a principal component are thin meat, it is most suitably used 
from that a mechanical strength is large, that toughness is high, and reactivity with piezo- 
electricity / electrostriction layer 26, or electrode material being small. 
[0111] Although piezo-electricity / electrostriction components 24a and 24b have the 
electrodes 28 and 30 of the pair for applying electric field to piezo-electricity / 
electrostriction layer 26, and this the piezo-electricity / electrostriction layer 26 at least and 
piezo-electricity / electrostriction components, such as a uni-morph mold and a bimorph 
mold, can be used for them It excels in the stability of the amount of displacement to 
generate, and since it is advantageous to lightweight-izing, the direction of the uni-morph 
mold combined with the sheet metal sections 16a and 16b is suitable for such piezo- 
electricity / electrostriction device 10A. 
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[01 12] For example, as shown in drawing 1 , the piezo-electricity / electrostriction 
component by which the laminating of one electrode 28, the piezo-electricity / 
electrostriction layer 26, and the electrode 30 of another side was carried out to the shape 
of a layer can be used suitably, and also as shown in drawing 5 - drawing 9 , you may 
make it a multistage configuration. In this case, the location gap of the film (electrode layer) 
which constitutes electrodes 28 and 30, i.e., a location gap of the direction of a field in the 
perpendicular plane of projection in every other [ 28 ], for example, an electrode, layer, is 
50 micrometers or less. As for this, the same is said of an electrode 30. 
[0113] As said piezo-electricity / electrostriction components 24a and 24b are shown in 
drawing 1 , although it is desirable, in that the direction formed in the external surface side 
of piezo-electricity / electrostriction device 10A can make the sheet metal sections 16a and 
16b drive more greatly According to a use gestalt etc., you may form in the inside side of 
piezo-electricity / electrostriction device 10A, i.e., the internal surface of a pore 12, and may 
form in the both sides by the side of the external surface of piezo-electricity / electrostriction 
device 10A, and an inside. 

[01 14] Although electrostrictive ceramics is suitably used for piezo-electricity / 
electrostriction layer 26, it is also possible to use the electrostriction ceramics, the 
ferroelectric ceramics, or the antiferroelectric crystal ceramics. However, since linearity with 
the amount of displacement of moving part 20, driver voltage, or output voltage is made 
important when using this piezo-electricity / electrostriction device 10A for positioning of the 
magnetic head of a hard disk drive etc., it is desirable to use the small ingredient of 
distortion hysteresis, and it is desirable that a coercive electric field uses an ingredient 10kV 
[/mm ] or less. 

[01 15] The ceramics which is independent or contains lead zirconate, lead titanate, 
magnesium niobic acid lead, nickel niobic acid lead, zinc niobic acid lead, manganese 
niobic acid lead, antimony stannic-acid lead, a manganese lead wolframate, cobalt niobic 
acid lead, barium titanate, a titanic-acid sodium bismuth, niobic acid potassium sodium, a 
tantalic acid strontium bismuth, etc. as mixture as a concrete ingredient is mentioned. 
[0116] When it has a high electromechanical coupling coefficient and a high piezoelectric 
constant, the sheet metal sections 16a and 16b are used as the ceramics and it really 
calcinates piezo-electricity / electrostriction layer 26 especially, reactivity with the sheet 
metal sections 16a and 16b (ceramics) is small, and the ingredient which uses lead 
zirconate, lead titanate, and magnesium niobic acid lead as a principal component, or the 
ingredient which uses a titanic acid sodium bismuth as a principal component is suitably 
used in the point that the thing of the stable presentation is obtained. 
[01 17] Furthermore, the ceramics which be independent or mixed the compound which 
contain in said ingredient oxides, such as a lanthanum, calcium, strontium, molybdenum, a 
tungsten, barium, niobium, zinc, nickel, manganese, a cerium, cadmium, chromium, cobalt, 
antimony, iron, an yttrium, a tantalum, a lithium, a bismuth, and tin, or at least one 
component which finally serve as an oxide may be use. 
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[01 18] For example, an advantage, like adjustment of a coercive electric field and a piezo- 
electric property is attained can be acquired by making the lead zirconate, lead titanate, 
and magnesium niobic acid lead which are a principal component contain a lanthanum and 
strontium. 

[01 19] In addition, as for addition of ingredients which are easy to vitrify, such as a silica, 
avoiding is desirable. It is because ingredients, such as a silica, tend to react with piezo- 
electricity / electrostriction ingredient at the time of heat treatment of piezo-electricity / 
electrostriction layer, the presentation is fluctuated and a piezo-electric property is 
degraded. 

[0120] On the other hand, the electrodes 28 and 30 of the pair of piezo-electricity / 
electrostriction components 24a and 24b Are a solid-state at a room temperature and it is 
desirable to consist of metals excellent in conductivity. For example, aluminum, titanium, 
chromium, iron, cobalt, nickel, copper, Zinc, niobium, molybdenum, a ruthenium, palladium, 
a rhodium, silver, Metal simple substances, such as tin, a tantalum, a tungsten, iridium, 
platinum, gold, and lead, or these alloys are used, and the cermet ingredient which made 
these distribute the ceramics of the same ingredient as piezo-electricity / electrostriction 
layer 26 or a different ingredient further may be used. 

[0121] It opts for the material selection of the electrodes 28 and 30 in piezo-electricity / 
electrostriction components 24a and 24b depending on the formation approach of piezo- 
electricity / electrostriction layer 26. For example, when forming piezo-electricity / 
electrostriction layer 26 by baking on one [ this ] electrode 28 after forming one electrode 28 
on sheet metal section 16a and 16b Although it is necessary to use refractory metals, such 
as platinum which does not change in the burning temperature of piezo-electricity / 
electrostriction layer 26, palladium, a platinum-palladium alloy, and a silver-palladium alloy, 
for one electrode 28 Since the electrode 30 of another side in the case of being located in 
the outermost layer formed on this piezo-electricity / electrostriction layer 26 after forming 
piezo-electricity / electrostriction layer 26 can perform electrode formation at low 
temperature, low melting point metals, such as aluminum, gold, and silver, can be used for 
it. 

[0122] When said laminating mold piezo-electricity / electrostriction component 24 are stuck 
with adhesives 202 to the sheet metal sections 16a and 16b, after the laminating of piezo- 
electricity / electrostriction layer 26, and the electrodes 28 and 30 (electrode layer) is 
carried out to a multilayer and made one, being calcinated by package is desirable and the 
electrodes 28 and 30 in that case use refractory metals, such as platinum, palladium, and 
those alloys. Moreover, as for electrodes 28 and 30, it is desirable to consider as a 
refractory metal, piezo-electricity / electrostriction ingredient, or the cermet that is mixture 
with other ceramics. 

[0123] Moreover, as for the thickness of electrodes 28 and 30, it is desirable to use 
ingredients, such as the organic metal paste with which the precise and thinner film is 
obtained after baking, for example, a golden resinate paste, a platinum resinate paste, and 
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a silver resinate paste, for the electrode in which the factor which reduces the variation rate 
of piezo-electricity / electrostriction components 24a and 24b not a little is formed after 
baking of a sake, especially the piezo-electricity / electrostriction layer 26. 
[0124] Next, some manufacture approaches of of the piezo-electricity / electrostriction 
device 10A concerning the gestalt of the 1st operation are explained, referring to drawing 
16 A - drawing 23 . 

[0125] The piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation make metal the sheet metal sections 16a and 16b, and is using the component of 
moving part 20 and a fixed part 22 as the ceramics. Therefore, remove piezo-electricity / 
electrostriction components 24a and 24b in sheet metal section 16a and 16b list as a 
component of piezo-electricity / electrostriction device 10A. It is desirable to manufacture 
using a ceramic green sheet laminated layers method about a fixed part 22 and moving 
part 20, and it is desirable to manufacture on the other hand using the film formation 
technique, such as a thin film and a thick film, about each terminals 32 and 34 including 
piezo-electricity / electrostriction components 24a and 24b. 

[0126] And fixing of moving part 20 and the sheet metal sections 16a and 16b to the side 
face of a fixed part 22 has desirable fixing by adhesives 200, and is [ fixing of the piezo- 
electricity / electrostriction components 24a and 24b to sheet metal section 16a and 16b 
top ] desirable. [ of fixing by adhesives 202 ] 

[0127] According to the ceramic green sheet laminated layers method which can fabricate 
the moving part 20 and the fixed part 22 of piezo-electricity / electrostriction device 10A in 
one, since the change of state of the joint of each part material with time hardly arises, the 
dependability like a joint is a high and approach advantageous to rigid reservation. 
[0128] In the piezo-electricity / electrostriction device 10A concerning the gestalt of this 1st 
operation, since the boundary part of the sheet metal sections 16a and 16b and moving 
part 20 serves as the supporting point of a displacement manifestation at the boundary 
partial list of the sheet metal sections 16a and 16b and a fixed part 22, the dependability of 
these boundary part is the important point which influences the property of piezo-electricity / 
electrostriction device 10A. 

[0129] since [ moreover, ] the manufacture approach shown below is excellent in 
productivity or a moldability - the piezo-electricity / electrostriction device of a 
predetermined configuration -- a short time - and it can obtain with sufficient repeatability. 
[0130] Hereafter, the 1st manufacture approach of of the piezo-electricity / electrostriction 
device 10A which starts the gestalt of the 1st operation concretely is explained. Here, the 
definition is carried out. The layered product obtained by carrying out the laminating of the 
ceramic green sheet is defined as the ceramic Green layered product 158 (for example, 
refer to drawing 16 B). What calcinated this ceramic Green layered product 158, and was 
unified is defined as the ceramic layered product 160 (for example, refer to drawing 17 A). 
What stuck the ceramic layered product 160 and the metal plate is defined as the hybrid 
layered product 162 (refer to drawing 18 ). The thing which excises an unnecessary part 
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from this hybrid layered product 162 and by which the fixed part 22 was united with moving 
part 20, sheet metal section 16a, and 16b list is defined as base 14D (refer to drawing 19 ). 
[0131] Moreover, in this 1st manufacture approach, finally the hybrid layered product 162 is 
cut per chip, and although much piezo-electricity / electrostriction device 10A are taken and 
carried out, in order to simplify explanation, it explains by making one-piece picking of 
piezo-electricity / electrostriction device 10A into a subject. 

[0132] First, addition mixing of a binder, a solvent, a dispersant, the plasticizer, etc. is 
carried out at ceramic powder, such as a zirconia, a slurry is produced, and the ceramic 
green sheet which has predetermined thickness for this by approaches, such as the 
reverse roll coater method and a doctor blade method, after degassing processing is 
produced. 

[0133] Next, a ceramic green sheet is processed into various configurations like drawing 16 
A by approaches using metal mold, such as blanking processing and laser beam 
machining. On the ceramic green sheet for base formation of two or more sheets, and a 
concrete target The ceramic green sheets 50A-50D of two or more sheets (for example, 
four sheets) with which the window part 54 which forms a pore 12 behind at least was 
formed, The window part 100 for forming the window part 54 which forms a pore 12 behind, 
and the moving part 20 which has the end faces 36a and 36b which counter mutually 
prepares the ceramic green sheet 102 by which continuation formation was carried out. 
[0134] then, it is shown in drawing 16 B - as » ceramic green sheet 50A- the laminating 
and sticking by pressure of 50D and 102 are done, and it considers as the ceramic Green 
layered product 158. In this laminating, the ceramic green sheet 102 is located in the 
center, and carries out a laminating. Then, the ceramic Green layered product 158 is 
calcinated, and as shown in drawing 17 A, the ceramic layered product 160 is obtained. At 
this time, it becomes the form where the pore 130 by window parts 54 and 100 was formed 
at the ceramic layered product 160. 

[0135] Next, as shown in drawing 17 B, the piezo-electricity / electrostriction components 
24a and 24b which were constituted as another object are pasted up on the front face of 
the metal plates 152A and 152B which serve as the sheet metal section, respectively with 
the epoxy system adhesives 202. 

[0136] Next, as a pore 130 is closed, these metal plates 152A and 152B are pasted up on 
the ceramic layered product 160 with the adhesives 200 of an epoxy system, and it 
considers as the hybrid layered product 162 (refer to drawing 18 ) so that the ceramic 
layered product 160 may be put with metal plates 152A and 152B. 

[0137] Next, as shown in drawing 18 , the flank and point of the hybrid layered product 162 
are excised by cutting along with cutting plane lines C1, C2, and C5 among the hybrid 
layered products 162 in which piezo-electricity / electrostriction components 24a and 24b 
were formed. By this excision, as shown in drawing 19 , the piezo-electricity / 
electrostriction device 10A concerning the gestalt of the 1st operation in which piezo- 
electricity / electrostriction components 24a and 24b were formed in the sheet metal 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



Page 25 of 42 

sections 16a and 16b which consisted of metal plates among base 14D, and the moving 
part 20 which has the end faces 36a and 36b which counter mutually was formed are 
obtained. 

[0138] The window part 100 for forming the moving part 20 which has the end faces 36a 
and 36b which counter as mutually on the other hand as the ceramic green sheets 50A- 
50D of two or more sheets (for example, four sheets) with which the window part 54 in 
which the 2nd manufacture approach forms a pore 12 behind at least as first shown in 
drawing 20 A was formed, and the window part 54 which forms a pore 12 in behind 
prepares the ceramic green sheet 102 by which continuation formation was carried out. 
[0139] then, it is shown in drawing 20 B - as - ceramic green sheet 50A- the laminating 
and sticking by pressure of 50D and 102 are done, and it considers as the ceramic Green 
layered product 158. Then, the ceramic Green layered product 158 is calcinated, and as 
shown in drawing 21 A, the ceramic layered product 160 is obtained. At this time, it 
becomes the form where the pore 130 by window parts 54 and 100 was formed at the 
ceramic layered product 160. 

[0140] Next, as shown in drawing 21 B, as a pore 130 is closed, these metal plates 152A 
and 152B are pasted up on the ceramic layered product 160 with the adhesives 200 of an 
epoxy system, and it considers as the hybrid layered product 162 so that the ceramic 
layered product 160 may be put with metal plates 152A and 152B. In case piezo-electricity / 
electrostriction components 24a and 24b are stuck on the front face of the pasted-up metal 
plates 152A and 152B at this time, as shown in drawing 21 A, a pore 130 is filled up with a 
filler 164 if needed, so that sufficient adhesion pressure may be put. 
[0141] Since it is finally necessary to remove a filler 164, it is easy to dissolve in a solvent 
etc., and it is desirable that it is a hard ingredient, for example, organic resin, a wax, a low, 
etc. are mentioned. Moreover, the ingredient which mixed ceramic powder as a filler is also 
employable as organic resin, such as an acrylic. 

[0142] Next, as shown in drawing 21 B, the piezo-electricity / electrostriction components 
24a and 24b which were formed in the front face of the metal plates 152A and 152B in the 
hybrid layered product 162 as another object are pasted up with the adhesives 202 of an 
epoxy system. The piezo-electricity / electrostriction components 24a and 24b of another 
object can be formed with for example, a ceramic green sheet laminated layers method and 
a printing multilayer method. 

[0143] Next, as shown in drawing 22 , the flank and point of the hybrid layered product 162 
are excised by cutting along with cutting plane lines C1, C2, and C5 among the hybrid 
layered products 162 in which piezo-electricity / electrostriction components 24a and 24b 
were formed. By this excision, as shown in drawin g 23 , the piezo-electricity / 
electrostriction device 10A concerning the gestalt of the 1st operation in which piezo- 
electricity / electrostriction components 24a and 24b were formed in the sheet metal 
sections 16a and 16b which consisted of metal plates among base 14D, and the moving 
part 20 which has the end faces 36a and 36b which counter mutually was formed are 
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obtained. 

[0144] Moreover, what is necessary is to form the part equivalent to the ceramic layered 
product 160 in drawing 17 A by casting, in using all the base sections as a metal, and also 
to form a bulk-like member by the approach of a grinding process, a wire electron discharge 
method, metal mold blanking processing, and chemical etching, or to carry out the 
laminating of the sheet metal-like metal, and just to form by the cladding method. 
[0145] Next, it explains, referring to drawing 24 - drawing 52 about the piezo-electricity / 
electrostriction device 10B concerning the gestalt of the 2nd operation. 
[0146] As shown in drawing 24 , the piezo-electricity / electrostriction device 10B 
concerning the gestalt of this 2nd operation possess the sheet metal sections 16a and 16b 
of the pair which carries out phase opposite, and the fixed part 22 which supports these 
sheet metal sections 16a and 16b, and among the sheet metal sections 16a and 16b of 
said pair, laminating mold piezo-electricity / electrostriction component 24 is arranged by 
one sheet metal section 16a, and it is constituted. In addition, since laminating mold piezo- 
electricity / electrostriction component 24 has complicated structure, drawing 24 and 
drawing 25 are simplified and shown, and the detailed enlarged drawing has been shown in 
drawing 26 - drawing 29 . 

[0147] Between each back end section of the sheet metal sections 16a and 16b of a pair, a 
fixed part 22 fixes with adhesives 200, and each point of the sheet metal sections 16a and 
1 6b of a pair serves as an open end. 

[0148] Between each point in the sheet metal sections 16a and 16b of a pair, as shown in 
drawing 25 , moving part 20, or an above-mentioned various member and above- 
mentioned various components fix through adhesives 200. The example of drawing 25 
shows the example which fixed the moving part 20 which consisted of same members as a 
fixed part 22 between each point in the sheet metal sections 16a and 16b of a pair through 
adhesives 200. 

[0149] The sheet metal sections 16a and 16b of a pair consist of metals, respectively, and 
are constituted by a fixed part 22 and moving part 20 using the ceramics or a metal. More 
nearly especially than the thickness of sheet metal section 16b of another side, in the 
example of drawing 24 or drawing 25 , laminating mold piezo-electricity / electrostriction 
component 24 is formed for while among the sheet metal sections 16a and 16b of a pair, 
and let thickness of sheet metal section 16a be size. 

[0150] Moreover, laminating mold piezo-electricity / electrostriction component 24 is stuck 
to sheet metal section 16a with the adhesives 202, such as organic resin, glass, low 
attachment, soldering, and eutectic bonding. That is, when said laminating mold piezo- 
electricity / electrostriction component 24 fix through adhesives 202 to metal sheet metal 
section 16a, the actuator section 204 which is the driving source of piezo-electricity / 
electrostriction device 10B will be constituted. 

[0151] And the point (part in which moving part 20 was attached) in sheet metal section 16a 
(the example of drawing 25 16a and 16b) displaces this piezo-electricity / electrostriction 
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device 10B by the drive of the actuator section 204. Or the variation rate of the point in 
sheet metal section 16a will be electrically detected through the actuator section (it is the 
DORANSUDEYUSA section when using it as a sensor) 204. In this case, it will be used as 
a sensor. 

[0152] As shown in drawing 26 , the electrodes 28 and 30 of a pair are made into multilayer 
structure at piezo-electricity / electrostriction layer 26 list, respectively, the laminating of one 
electrode 28 and the electrode 30 of another side is carried out by turns, respectively, and, 
as for laminating mold piezo-electricity / electrostriction component 24, the part to which 
one [ these ] electrode 28 and the electrode 30 of another side lap on both sides of piezo- 
electricity / electrostriction layer 26 in between is considered as the multistage 
configuration. 

[0153] In drawing 26 , the electrodes 28 and 30 of a pair are made into multilayer structure 
at piezo-electricity / electrostriction layer 26 list, respectively, the laminating of one 
electrode 28 and the electrode 30 of another side is alternately carried out, respectively so 
that it may become cross-section **** ctenidium-like, and the part to which one [ these ] 
electrode 28 and the electrode 30 of another side lap on both sides of piezo-electricity / 
electrostriction layer 26 in between is considered as the multistage configuration. 
[0154] In detail, said laminating mold piezo-electricity / electrostriction component 24 
present a rectangular parallelepiped configuration mostly, and consists of two or more 
piezo-electricity / electrostriction layer 26, and electrode layers 28 and 30. And the 
electrode layers 28 and 30 which touch the vertical side of each piezo-electricity / 
electrostriction layer 26 are alternately drawn by the opposite end faces 208 and 209, 
respectively. The end-face electrodes 28c and 30c which connect electrically each 
electrode layers 28 and 30 drawn by the alternate opposite end faces 208 and 209 
concerned It is prepared in the front face of the piezo-electricity / electrostriction layer 26 of 
the outermost layer, and connects with the terminal areas 28b and 30b which only the 
predetermined distance Dk leaves and by which it has been arranged electrically. 
[0155] As for the predetermined distance Dk between said terminal area 28b and 30b, it is 
desirable that it is 20 micrometers or more. Moreover, you may make it change the quality 
of the material of electrode layers 28 and 30 and the quality of the material of the end-face 
electrodes 28c and 30c which touch the vertical side of piezo-electricity / electrostriction 
layer. Moreover, you may make it connect electrically one [ at least ] terminal area (the 
example of drawing 26 terminal area 28b), this terminal area 28b, and corresponding end- 
face electrode 28c by 28d (outside-surface electrode) of electrode layers of a thin film 
thinner than these terminal area 28b and end-face electrode 28c. 
[0156] Moreover, 28d of electrode layers of the front face formed after baking of piezo- 
electricity / electrostriction layer 26, the end-face electrodes 28c and 30c, and terminal 
areas 28b and 30b are good also as a heat-resistant low thing thinner than the electrode 
layers 28 and 30 which are formed before baking of piezo-electricity / electrostriction layer 
26, or are calcinated by coincidence and. 
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[0157] This drawing 26 shows the example which made piezo-electricity / electrostriction 
layer 26 5 layer structures, formed one electrode 28 in the shape of a ctenidium so that it 
might be located in the top face of the 1st layer, the top face of the 3rd layer, and the top 
face of the 5th layer, and formed the electrode 30 of another side in the shape of a 
ctenidium so that it might be located in the top face of a two-layer eye, and the top face of 
the 4th layer. 

[0158] Moreover, drawing 28 shows the example which similarly made piezo-electricity / 
electrostriction layer 26 5 layer structures, formed one electrode 28 in the shape of a 
ctenidium so that it might be located in the top face of the 1st layer, the top face of the 3rd 
layer, and the top face of the 5th layer, and formed the electrode 30 of another side in the 
shape of a ctenidium so that it might be located in the inferior surface of tongue of the 1st 
layer, the top face of a two-layer eye, and the top face of the 4th layer. 
[0159] Since the increment in the number of terminals can be controlled in one electrode 28 
list by carrying out the bond communalization of the electrode 30 comrades of another side, 
respectively in these configurations, enlargement of the size by having used laminating 
mold piezo-electricity / electrostriction component 24 can be suppressed. 
[0160] Thus, while the driving force of the actuator section 204 increases and has and 
about is planned very much by using laminating mold piezo-electricity / electrostriction 
component 24, high resonance frequency-ization is attained and improvement in the speed 
of displacement actuation can attain easily because the rigidity of the piezo-electricity / the 
electrostriction device 10B itself increases. 

[0161] In addition, what is necessary is just to decide a number of stages etc. suitably 
according to an application and a busy condition, in carrying out in order for power 
consumption to also increase in connection with it although increase of the driving force of 
the actuator section 204 is achieved if a number of stages is made [ many ]. moreover, in 
the piezo-electricity / electrostriction device 10B concerning the gestalt of this 2nd operation 
Even if it raises the driving force of the actuator section 204 by using laminating mold piezo- 
electricity / electrostriction component 24, fundamentally Since the width of face (distance 
of Y shaft orientations) of the sheet metal sections 16a and 16b is eternal, For example, 
when applying to actuators, such as positioning of the magnetic head for hard disks used in 
a very narrow gap, and ringing control, it becomes a very desirable device. 
[0162] It is related with the formation location of the laminating mold piezo-electricity / 
electrostriction component 24 to sheet metal section 16a here. The location where the tip 
208 of the multilayer object which constitutes said laminating mold piezo-electricity / 
electrostriction component 24 does not contain a fixed part 22 at least superficially (in the 
example of drawing 25 ) In the location included in the hole formed between moving part 20 
and a fixed part 22 The back end 209 of the multilayer object which constitutes said 
laminating mold piezo-electricity / electrostriction component 24 is the location which 
contains a fixed part 22 at least superficially. Edge 28a of an electrode 28 is a location 
which contains a fixed part 22 at least superficially, and, as for edge 30a of an electrode 30, 
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it is desirable to be formed in the location (location included in the hole similarly formed 
between moving part 20 and a fixed part 22 in the example of drawing 25 ) which does not 
contain a fixed part 22 superficially. 

[0163] In addition, impression of the electrical potential difference to the electrodes 28 and 
30 of a pair is performed through the edge (it is hereafter described as terminal areas 28b 
and 30b) of each electrodes 28 and 30 formed on layer [ 5th ] piezo-electricity / the 
electrostriction layer 26. Each terminal areas 28b and 30b are estranged and formed in 
extent which can be insulated electrically. 

[0164] The predetermined spacing Dk of terminal areas 28a and 30b has desirable 20 
micrometers or more, and when the thickness of terminal areas 28b and 30b is 1 
micrometer - 30 micrometers, its 50 micrometers or more are still more desirable. 
Moreover, even if terminal areas 28b and 30b are the quality of the materials which are 
different even if it is the same quality of the material as internal electrodes 28 and 30, they 
are not cared about. For example, what is necessary is to consider as the same quality of 
the material, and just to consider as the different quality of the material in another baking, 
when carrying out coincidence baking with piezo-electricity / electrostriction layer 26. 
[0165] Grinding, polish, etc. make after baking of piezo-electricity / electrostriction layer 26, 
and these end faces an internal electrode 28 and 30 lists, and the end-face electrodes 28c 
and 30c have the desirable thing of an internal electrode and an end-face electrode to do 
for electrical installation. The quality of the material of the end-face electrodes 28c and 30c 
may be the same as internal electrodes 28 and 30, and you may differ. For example, 
although it is desirable to use a platinum paste for internal electrodes 28 and 30, and to use 
a golden paste for terminal areas 28b and 30b for 28d of outside-surface electrodes at 
golden resinate and end-face electrode 28c and 30c list, the almost same configuration as 
the piezo-electricity / electrostriction device concerning the gestalt of the 1st operation 
mentioned above can also be taken. 
' [0166] In this case, immobilization of piezo-electricity / electrostriction device 10B can be 
separately performed using a field other than the field where terminal areas 28b and 30b 
have been arranged, respectively, and high dependability can be acquired as a result to the 
both sides of immobilization of piezo-electricity / electrostriction device 10B, and the 
electrical installation between a circuit, terminal area 28b, and 30b. In this configuration, 
electrical installation of terminal areas 28b and 30b and a circuit is performed by a flexible 
printed circuit, a flexible flat cable, wirebonding, etc. 

[0167] Thus, it sets to the piezo-electricity / electrostriction device 10B concerning the 
gestalt of the 2nd operation. Since laminating mold piezo-electricity / electrostriction 
component 24 is made to fix through adhesives 202 and he is trying to constitute the 
actuator section 204 on metal sheet metal section 16a, Even if it does not extend the area 
on the flat surface of laminating mold piezo-electricity / electrostriction component 24, the 
variation rate of the sheet metal section 16a (and 16b) can be carried out greatly, and 
moreover, since sheet metal section 16a (and 16b) is metal, it excels in reinforcement or 
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toughness and can respond also to rapid displacement actuation. 

[0168] That is, with the gestalt of this 2nd operation, it can fully respond also in fluctuation 
and the severe busy condition of an operating environment. While being able to excel in 
shock resistance, being able to aim at reinforcement of piezo-electricity / electrostriction 
device 10B, and improvement in handling nature and being able to carry out the variation 
rate of the sheet metal sections 16a and 16b greatly by the low battery relatively moreover 
the rigidity of sheet metal section 16a (and 16b) ~ high - moreover, the thickness of the 
actuator section 204 — thick - since rigidity is high — the variation rate of sheet metal 
section 16a (and 16b) - improvement in the speed (raise in resonance frequency) of 
operation can be made to attain 

[0169] Usually, it is required to raise the rigidity of the actuator section 204 for driving this at 
a high speed about the actuator section 204 which combined sheet metal section 16a, and 
the piezo-electricity / electrostriction component 24 which carries out distortion deformation, 
and it is required for obtaining a big variation rate to lower the rigidity of the actuator section 
204. 

[0170] However, it sets to the piezo-electricity / electrostriction device 10B concerning the 
gestalt of this 2nd operation. Make the sheet metal sections 16a and 16b which constitute 
the actuator section 204 counter, and it considers as the sheet metal sections 16a and 16b 
of a pair. Between each back end section of the sheet metal sections 16a and 16b of this 
pair, fix a fixed part 22 with adhesives 200, make piezo-electricity / electrostriction 
component 24 into a multilevel structure, and the location of the piezo-electricity / the 
electrostriction component 24 concerned and the quality of the material of a configuration 
member, and magnitude are chosen suitably. It becomes possible, since piezo-electricity / 
electrostriction device 10B was constituted to reconcile the above opposite properties. The 
minimum resonance frequency of the structure in case the body of comparable magnitude 
intervenes substantially with a fixed part 22 between the open ends of the sheet metal 
sections 16a and 16b of said pair is 20kHz or more. The amount of relative displacements 
of said body and fixed part 22 becomes possible [ being referred to as 0.5 micrometers or 
more by ontic applied-voltage 30V on 1/4 or less frequency of said resonance frequency ]. 
[0171] Consequently, while being able to carry out the variation rate of the sheet metal 
sections 16a and 16b of a pair greatly, improvement in the speed (raise in resonance 
frequency) of displacement actuation of piezo-electricity / electrostriction device 10B, 
especially the sheet metal sections 16a and 16b of a pair can be made to attain. 
[0172] Moreover, in the piezo-electricity / electrostriction device 10B concerning the gestalt 
of this 2nd operation, in order for the minute variation rate of piezo-electricity / 
electrostriction component 24 to be amplified by big displacement actuation using bending 
of the sheet metal sections 16a and 16b and to transmit to moving part 20, moving part 20 
becomes possible [ carrying out a variation rate greatly to the major axis m of piezo- 
electricity / electrostriction device 10B (referring to drawing 14 ) ]. 

[0173] Moreover, in the piezo-electricity / electrostriction device 10B concerning the gestalt 
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of this 2nd operation, since the piezo-electricity / electrostriction ingredient which be a brittle 
and comparatively heavy ingredient do not need to constitute all parts, a mechanical 
strength be high, be excellent in handling nature, shock resistance, and moisture 
resistance, and have on actuation the advantage of be hard to be influence of a harmful 
vibration (for example, residual vibration and noise vibration at the time of a fast operation). 
[0174] Moreover, when attaching a various member and various components in this piezo- 
electricity / electrostriction device 10B since the point of the sheet metal sections 16a and 
16b of a pair is used as the open end as shown in drawing 24 , the point of the sheet metal 
sections 16a and 16b of said pair can be used, and as a member and components are put, 
they can be attached by these points. In this case, the large clamp-face product of a 
member or components can be taken, and the attachment nature of components can be 
raised. And since the member attached and components become the form included in 
sheet metal section 1 6a of a pair, and 16b, magnitude of the direction of Y of piezo- 
electricity / electrostriction device after attaching a member and components can be made 
small, and it becomes advantageous in a miniaturization. 

[0175] Of course, as shown in drawing 25 , when moving part 20 is fixed between each 
point in the sheet metal sections 16a and 16b of a pair, a various member and various 
components will fix through adhesives to one principal plane of moving part 20. 
[0176] Moreover, it is the location where the tip 208 of the multilayer object which 
constitutes said laminating mold piezo-electricity / electrostriction component 24 does not 
contain a fixed part 22 at least superficially in the gestalt of this 2nd operation. It is the 
location which contains a fixed part 22 at least superficially, edge 28a of an electrode 28 is 
a location which contains a fixed part 22 at least superficially, and he is trying for the back 
end 209 of said multilayer object to form edge 30a of an electrode 30 in the location which 
does not contain a fixed part 22 superficially. 

[0177] For example, although there is a possibility that displacement actuation of the sheet 
metal sections 16a and 16b of a pair may be restricted by laminating mold piezo-electricity / 
electrostriction component 24, and it may become impossible to obtain a big variation rate 
when each edge of the electrodes 28 and 30 of a pair is formed in the location included in 
moving part 20 With the gestalt of this 2nd operation, since it is considering as above- 
mentioned physical relationship, un-arranging [ that displacement actuation of moving part 
20 is restricted ] is avoided, and the amount of displacement of the sheet metal sections 
1 6a and 1 6b of a pair can be enlarged. 

[0178] Next, the desirable example of a configuration of the piezo-electricity / 
electrostriction device 10B concerning the gestalt of the 2nd operation is explained. About 
the desirable example of a configuration, since it is almost the same as the piezo- 
electricity / electrostriction device 10A concerning the gestalt of the 1st operation mentioned 
above, only the desirable example of a configuration peculiar to the piezo-electricity / 
electrostriction device 10B concerning the gestalt of this 2nd operation is explained. 
[0179] First, it sets to the piezo-electricity / electrostriction device 10B concerning the 
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gestalt of this 2nd operation. When the configuration of this piezo-electricity / electrostriction 
device 10B forms not tabular [ like before ] but the moving part 20, Since moving part 20 
and a fixed part 22 are presenting the configuration of a rectangular parallelepiped, the 
sheet metal sections 16a and 16b of a pair are formed so that the side face of moving part 
20 and a fixed part 22 may continue, and it has rectangular cyclic structure, rigidity of Y 
shaft orientations of piezo-electricity / electrostriction device 10B can be alternatively made 
high. 

[0180] That is, in this piezo-electricity / electrostriction device 10B, only actuation of the 
moving part 20 within a flat surface (inside of XZ flat surface) can be generated 
alternatively, and the actuation within YZ side of the sheet metal sections 16a and 16b of a 
pair (the so-called actuation of the influence direction) can be controlled. 
[0181] As for the sheet metal sections 16a and 16b, it is desirable that it is a metal, and 
although a fixed part 22 and moving part 20 may be dissimilar materials, it is more 
desirable that it is a metal. Although the sheet metal sections 16a and 16b, a fixed part 22 
and the sheet metal sections 16a and 16b, and moving part 20 may paste up with organic 
resin, low material, solder, etc., diffused junction or its integral construction made to weld is 
more desirable between metals. Furthermore, when the metal by which cold rolling 
processing was carried out is used, since many rearrangements exist, it is high intensity, 
and still more desirable. 

[0182] Moreover, with the gestalt of this 2nd operation, since laminating mold piezo- 
electricity / electrostriction component 24 was formed only in one sheet metal section 16a, 
as shown in drawing 30 , as compared with what formed laminating mold piezo-electricity / 
electrostriction components 24a and 24b in the sheet metal sections 16a and 16b of a pair, 
respectively (modification), it is cheaply producible. Furthermore, since sheet metal section 
16a with large thickness in which laminating mold piezo-electricity / electrostriction 
component 24 was formed will displace directly and sheet metal section 16b with thin 
thickness in which this is interlocked with and laminating mold piezo-electricity / 
electrostriction component 24 is not formed will displace when it sees with the gestalt of this 
2nd operation, where moving part 20 is fixed, a variation rate can be carried out more 
greatly. 

[0183] Moreover, although formation of the laminating mold piezo-electricity/ 
electrostriction component 24 to sheet metal section 16a can be realized by pasting up 
laminating mold piezo-electricity / electrostriction component 24 on sheet metal section 16a 
with organic resin, low material, solder, etc., when you may make it paste up at an elevated 
temperature, low material, solder, glass, etc. are desirable [ when making it paste up at low 
temperature, organic resin is desirable, and ]. However, since coefficient of thermal 
expansion generally differs in many cases, in order to make it not make laminating mold 
piezo-electricity / electrostriction component 24 produce the stress by the difference of 
coefficient of thermal expansion, the low thing of adhesion temperature is desirable [ sheet 
metal section 16a, the laminating mold piezo-electricity / electrostriction component 24, and 
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adhesives 202 ]. If it is organic resin, since it can paste up, it will be preferably adopted in 
general at the temperature of 180 degrees C or less. Furthermore, it is desirable preferably 
to use the adhesives of a room-temperature-curing mold. Moreover, immobilization with the 
sheet metal sections 16a and 16b, and the piezo-electricity / electrostriction component 24 
can reduce effectively distortion generated between dissimilar materials, if a fixed part 22 or 
moving part 20 is the structure of an open sand mold in coincidence immobilization after 
immobilization with a fixed part 22, moving part 20, and the sheet metal sections 16a and 
16b. 

[0184] In order to make it not exert thermal stress on laminating mold piezo-electricity / 
electrostriction component 24, organic resin performs adhesion with laminating mold piezo- 
electricity / electrostriction component 24, and sheet metal section 16a, and, as for 
immobilization of the sheet metal sections 16a and 16b, a fixed part 22, or moving part 20, 
it is desirable to make it another process. 

[0185] Moreover, as shown in drawing 31 , when a part of piezo-electricity / electrostriction 
component 24 are located in a fixed part 22, it sets. The minimum distance between the 
boundary parts of the boundary part with moving part 20 and fixed part 22 in the sheet 
metal sections 1 6a and 16b of a pair La, When shortest distance is set to Lb among the 
distance from the boundary part of moving part 20 and sheet metal section 16a to one in 
the electrodes 28 and 30 of the pair of laminating mold piezo-electricity / electrostriction 
component 24 of edge 28a or 30a, It is desirable that (1 -Lb/La) is 0.4 or more, and 0.5-0.8 
are more desirable. The case of 0.4 or less cannot take a large variation rate. In the case of 
0.5-0.8, coexistence of a variation rate and resonance frequency tends to attain, but the 
thing of the structure where laminating mold piezo-electricity / electrostriction component 24 
was formed only in one sheet metal section 16a in this case is more suitable. This is the 
same when a part of piezo-electricity / electrostriction component 24 are located in moving 
part 20. 

[0186] As for the total thickness of laminating mold piezo-electricity / electrostriction 
component 24, it is desirable to be referred to as 40 micrometers or more. It is difficult to 
paste up laminating mold piezo-electricity / electrostriction component 24 on sheet metal 
section 16a as it is less than 40 micrometers. Moreover, said total thickness has desirable 
180 micrometers or less. If 180 micrometers is exceeded, the miniaturization of piezo- 
electricity / electrostriction device 10B will become difficult. 

[0187] When using metals, such as low material and a solder layer, as adhesives 202, as 
shown in drawing 28 or drawing 29 , as for the part which touches sheet metal section 16a 
among laminating mold piezo-electricity / electrostriction component 24, it is desirable that 
an electrode layer exists in the lowest layer from wettability relation. Drawing 28 and 
drawing 29 show the condition of having arranged the electrode layer which constitutes the 
electrode 30 of another side. 

[0188] moreover, the laminating mold piezo-electricity / electrostriction component 24 
shown in drawing 26 or drawing 28 are shown in drawing 27 or drawing 29 , when pasting 
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sheet metal section 16a through metal layers, such as low material and a solder layer, -- as 
— the inferior surface of tongue of laminating mold piezo-electricity / electrostriction 
component 24 — it is desirable to bevel the corner in which one [ at least ] electrode 28 
exists inside. This is for preventing that the electrodes 28 and 30 of a pair short-circuit 
through metal layer and sheet metal section 16a. Drawing 27 shows the example which 
beveled two corners in which the electrodes 28 and 30 of a pair exist, and drawing 29 
shows the example which beveled the corner in which one electrode 28 exists. 
[0189] As adhesives 200 for pasting up adhesives 202 and the sheet metal sections 16a 
and 16b for pasting up laminating mold piezo-electricity / electrostriction component 24 on 
sheet metal section 16a on fixed part 22 grade Instantaneous adhesives, such as epoxy, 
reactant 2 liquid type adhesives like an isocyanate system, and a cyanoacrylate system, 
Although hot melt adhesive, such as an ethylene-vinylacetate copolymer, etc. is sufficient, 
as adhesives 202 for pasting up laminating mold piezo-electricity / electrostriction 
component 24 on sheet metal section 16a especially, 80 or more things have a desirable 
degree of hardness at Shore D. 

[0190] Moreover, it is desirable to consider as the organic adhesives containing fillers, such 
as a metal and ceramics, as adhesives 202 on which the sheet metal sections 16a and 
16b, and the piezo-electricity / electrostriction component 24 (24a and 24b) are pasted up. 
In this case, as for the thickness of adhesives 202, it is desirable to make it the thickness of 
100 micrometers or less. It is because the thickness of a substantial pitch becoming small 
and the degree of hardness of adhesives can be kept high by making a filler contain. 
[0191] As adhesives 200 and 202, inorganic adhesive besides above-mentioned organic 
adhesives may be used, and there are glass, cement, solder, low material, etc. as this 
inorganic adhesive. 

[0192] On the other hand, if the configuration and the quality of the material of the sheet 
metal sections 16a and 16b have flexibility and have the mechanical strength of extent 
which is not damaged by flexion deformity, it is sufficient for them, and a metal is adopted 
preferably. In this case, as above-mentioned, to have flexibility and what is necessary is 
just the metallic material of 100 or more GPas of Young's modulus at the metallic material 
and concrete target which can be deformed by flexion. 

[0193] Preferably, as an iron system ingredient, it is desirable to constitute from stainless 
steel of the martensitic stainless steel of the ferritic stainless steel of the austenitic stainless 
steel of SUS301, SUS304, AISI653, and SUH660 grade, SUS430, and 434 grades, 
SUS410, and SUS630 grade, SUS631, and AISI632 grade, such as semi austenite, 
maraging stainless steel, and various spring steel steel materials. Moreover, as a non-iron 
system ingredient, it is desirable to constitute from superelastic titanium alloys including a 
titanium-nickel alloy, brass, cupronickel, aluminum, a tungsten, molybdenum, beryllium 
copper, phosphor bronze, nickel, a ferronickel alloy, titanium, etc. 
[0194] Next, some manufacture approaches for producing the piezo-electricity / 
electrostriction device 10B concerning the gestalt of the 2nd operation are explained, 
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referring to drawing 32 - drawing 40 . 

[0195] First, as shown in drawing 32 , the 3rd manufacture approach drills the hole 252 of 
the shape of a 1 mm long and 8mm wide rectangle in the center section of the stainless 
plate 250 with a 10mm[ 1 .6mm by ] x thickness of 0.9mm, and produces the base 258 
which has the cyclic structure of the rectangle matched with supporters 254 and 256 for the 
both sides of this hole 252, respectively. 

[0196] Then, as shown in drawing 33 , the 1st stainless steel sheet metal 260 with a 10mm 
[ 1 .6mm by ] x thickness of 0.05mm and the 2nd stainless steel sheet metal 262 (refer to 
drawing 35 ) with a 1 0mm[ 1 .6mm by ] x thickness of 0.02mm are prepared. 
[0197] Then, as shown in drawing 33 , adhesives 202 (for example, adhesives made of an 
epoxy resin) are formed in the part in which laminating mold piezo-electricity / 
electrostriction component 24 is formed among the top faces of the 1st stainless steel sheet 
metal 260 by screen-stencil. Then, as shown in drawing 34 , laminating mold piezo- 
electricity / electrostriction component 24 is pasted up on the 1st stainless steel sheet metal 
260 through adhesives 202. 

[0198] Then, as shown in drawing 35 , adhesives 200 (for example, adhesives made of an 
epoxy resin) are formed by screen-stencil on each supporter 254 of a base 258, and 256. 
[0199] Then, adhesives 200 are minded on one field of each supporters 254 and 256. The 
1st stainless steel sheet metal 260 with which said laminating mold piezo-electricity / 
electrostriction component 24 are already formed is pasted up. The 2nd stainless steel 
sheet metal 262 is pasted up through adhesives 200 on the field of another side of each 
supporters 254 and 256, and the device original recording 270 which pressurizes in the 
direction which sandwiches a base 258 and shows these [ 1st ] and the 2nd stainless steel 
sheet metal 260 and 262 further to drawing 36 is produced. In addition, welding pressure is 
0.1-10 kgf/cm2. 

[0200] Then, as shown in drawing 36 , the device original recording 270 is cut in the part of 
a cutting plane line 272, and it separates into each piezo-electricity / electrostriction device 
10B as shown in drawing 25 . This cutting processing was performed using 0.1mm of wire 
sizes, and a wire saw with a spacing of 0.2mm. Although ingredients differ by using a wire 
saw, respectively, the width of face of adhesives 200 and 202 can be specified in the width- 
of-face list of the width of face of piezo-electricity / electrostriction component 24, and sheet 
metal section 16a almost identically. 

[0201] Next, as shown in drawing 37 , the 4th manufacture approach drills the hole 252 of 
the shape of a 1mm long and 8mm wide rectangle in the center section of the stainless 
plate 250 with a 1 0mm[ 1 .6mm by ] x thickness of 0.9mm, and produces the base 258 
which has the cyclic structure of the rectangle matched with supporters 254 and 256 for the 
both sides of this hole 252, respectively. 

[0202] Then, adhesives 200 (for example, adhesives made of an epoxy resin) are formed 
by screen-stencil on each supporter 254 of a base 258, and 256. 

[0203] Then, as shown in drawing 38 , the 1st stainless steel sheet metal 260 with a 10mm 
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[ 1 .6mm by ] x thickness of 0.05mm is pasted up through adhesives 200 on one field of 
each supporters 254 and 256. The 2nd stainless steel sheet metal 262 with a 10mm 
[ 1.6mm by ] x thickness of 0.02mm. is pasted up through adhesives 200 on the field of 
another side of each supporters 254 and 256, and these [ 1st ] and the 2nd stainless steel 
sheet metal 260 and 262 are further pressurized in the direction which sandwiches a base 
258. In addition, welding pressure is 0.1 - 10 kgf/cm2. 

[0204] Then, adhesives 202 (for example, adhesives made of an epoxy resin) are formed in 
the part in which laminating mold piezo-electricity / electrostriction component 24 is formed 
among the top faces of the 1st stainless steel sheet metal 260 by screen-stencil. 
[0205] Then, as shown in drawing 40 , laminating mold piezo-electricity / electrostriction 
component 24 is pasted up on the 1st stainless steel sheet metal 260 through adhesives 
202, and the device original recording 270 is produced. 

[0206] Then, as shown in drawing 36 , the device original recording 270 is cut in the part of 
a cutting plane line 272, and it separates into each piezo-electricity / electrostriction device 
10B as shown in drawing 25 . 

[0207] When a part of piezo-electricity / electrostriction device 10B (for example, fixed part 
22) produced by these [ 3rd ] and the 4th manufacture approach were fixed, bias voltage 
15V and sinusoidal-voltage**15V were impressed between the electrode 28 of the pair of 
laminating mold piezo-electricity / electrostriction component 24, and 30 and the variation 
rate of moving part 20 was measured, it was **1 .2 micrometers. Moreover, it was 50kHz 
when the lowest resonance frequency which carries out the sweep of the frequency and 
shows the max of a variation rate as sinusoidaI-voltage**0.5V was measured. 
[0208] Although considered as the cyclic structure of the rectangle which has the supporter 
254 which turns into moving part 20 behind, and the supporter 256 which turns into a fixed 
part 22 behind as a configuration of a base 258 by the above-mentioned 3rd and the 4th 
manufacture approach In addition, a hole 252 is made large as shown in drawing 41 . It is 
good for partial 254a (part which specifies substantially the thickness of the part between 
which moving part 20 intervenes behind at least) of the shape of a frame which supports 
the 1st and 2nd stainless steel sheet metal 260 and 262, and the back also as cyclic 
structure of the rectangle which has the supporter 256 used as a fixed part 22. 
[0209] In this case, by producing the same device original recording 270 as what fixes 
through adhesives 200 and is shown in drawing 36 so that a base 258 may be inserted with 
the 1st and 2nd stainless steel sheet metal 260 and 262, and cutting further along with the 
cutting plane line 272 as shown by drawing 36 , as shown in drawing 44 , the piezo- 
electricity / electrostriction device with which moving part 20 does not exist between the 
points of the sheet metal sections 16a and 16b are producible. 

[0210] Moreover, as the other manufacture approaches, as are shown, for example in 
drawing 44 , and adhesives 200 and a fixed part 22 are arranged, respectively between the 
back end sections of each sheet metal sections 16a and 16b and a two-dot chain line 
shows By arranging the spacer 310 for pressurization in adhesives 200 and moving-part 20 
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list, respectively, and pressurizing from the both sides of the after that, for example, each 
sheet metal, sections 16a and 16b between the points of each sheet metal sections 16a 
and 16b A fixed part 22 fixes through adhesives 200 between the back end sections of 
each sheet metal sections 16a and 16b, and moving part 20 fixes through adhesives 200, 
respectively to the point of each sheet metal sections 16a and 16b. In this case, since it has 
not fixed with adhesives etc. to moving part 20, the spacer 310 for pressurization can 
remove easily after cutting which met the cutting plane line 272. In addition, in order to 
adjust thickness (distance between a fixed part 22 and each sheet metal sections 16a and 
16b) between a fixed part 22 and each sheet metal sections 16a and 16b, the 2nd fixed 
part (not shown) of the almost same thickness as moving part 20 may be fixed to the both 
sides through adhesives 200 then between a fixed part 22 and each sheet metal sections 
16a and 16b. 

[021 1] Next, it explains, referring to drawing 42 - drawing 46 about the 5th different 
manufacture approach from the 3rd and 4th manufacture approaches mentioned above. 
[0212] This 5th manufacture approach like the 3rd and 4th manufacture approaches 
mentioned above Paste up supporters 254 and 256 on the 1st stainless steel sheet metal 
260 and the 2nd stainless steel sheet metal 262, and the device original recording 270 is 
produced. Then, can apply, also when separating into each piezo-electricity / 
electrostriction device 10B, and The unit by which separation formation was carried out in 
each actuator section 204 which comes to form laminating mold piezo-electricity / 
electrostriction components 24a and 24b in the sheet metal sections 16a and 16b It can 
apply, also when producing piezo-electricity / electrostriction device 10B by fixing with the 
fixed part 22 (and suitably moving part 20) prepared by dissociating similarly. 
[0213] Later, by the following explanation, a fixed part 22 is described as "a fixed part 22" 
for convenience in the supporter 256 list used as a fixed part 22, and it describes the sheet 
metal sections 16a and 16b for convenience "the sheet metal sections 16a and 16b" at the 
1st and 2nd stainless steel sheet metal 260 and 262 lists which serve as the sheet metal 
sections 16a and 16b behind. 

[0214] And when using adhesives with a fluidity in case the sheet metal sections 16a and 
16b are pasted up on a fixed part 22 through adhesives 200 as shown in drawing 42 , in 
order to specify the formation location of adhesives 200, it is desirable to prepare level 
difference 280am and 280bm(s) in each sheet metal sections 16a and 16b. Of course, 
when using viscous high adhesives, it is not necessary to prepare such a level difference. 
Moreover, in case the body which is not illustrated between the open ends of each sheet 
metal sections 16a and 16b is pasted up, he is trying to prepare level difference 280an and 
280bn(s) also in the field which counters mutually [ the open end of each sheet metal 
sections 16a and 16b ] in this example supposing using adhesives with a fluidity. In 
addition, 280bm(s) and 280bn(s) may be formed in level difference 280am and a 280an list 
by the laminating of a tabular object. 

[0215] Drawing 43 is the case where viscous high adhesives are used as adhesives 200 
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used for adhesion with a fixed part 22 and each sheet metal sections 16a and 16b, and 
shows the example which does not prepare above level difference 280am and above 
280bm(s) in the part which said fixed part 22 pastes up at least. 

[0216] Drawing 44 shows the case where the high adhesives of both viscosity are used as 
adhesives 200 used for adhesion with a fixed part 22 and each sheet metal sections 16a 
and 16b, and shows the structure where above level difference 280am and above 280bm 
(s) are not prepared. Moreover, in case the body which is not illustrated between the open 
ends of each sheet metal sections 16a and 16b is pasted up, he is trying not to prepare 
level difference 280an and 280bn(s) in the field which counters mutually [ the open end of 
each sheet metal sections 16a and 16b ] in this example supposing using viscous high 
adhesives, either. 

[0217] Drawing 45 is the case where the high adhesives of both fluidities are used as 
adhesives 200 used for adhesion with a fixed part 22 and each sheet metal sections 16a 
and 16b, and shows the example which prepared projection 282am for dividing the 
formation field of adhesives 200 in each sheet metal sections 16a and 16b especially, and 
282bm(s). Moreover, in case the body which is not illustrated between the open ends of 
each sheet metal sections 16a and 16b is pasted up, he is trying to prepare projection 
282an and 282bn(s) also in the field which counters mutually [ the open end of each sheet 
metal sections 16a and 16b ] in this example supposing using adhesives with a fluidity. 
[0218] As shown in drawing 46 , in the example shown in drawing 42 , it may be made to 
make larger than the area of level difference 280am and 280bm(s) magnitude of a fixed 
part 22, and the level difference 280 of the sheet metal sections 16a and 16b and the area 
of the field which counters especially. Thereby, level difference 280am and 280bm(s) can 
prescribe a substantial drive part (it is a part between 280bm(s) and 280bn(s) to the partial 
list between level difference 280am and 280an(s)) among the sheet metal sections 16a and 
16b. As shown in drawing 42 , when area of level difference 280am of each sheet metal 
sections 16a and 16b in a fixed part 22 and 280bm(s), and the field that counters is made 
almost the same as the area of level difference 280am and 280bm(s), there is a possibility 
that dispersion in magnitude with a fixed part 22, level difference 280am, and 280bm(s) 
may influence the die length of said substantial drive part. In addition, although drawing 46 
showed the example which the fixed part 22 was turned [ example ] in the direction of the 
open end of the sheet metal sections 16a and 16b, and enlarged it, it may be made to 
enlarge with said direction towards an opposite direction. 

[0219] In drawing 42 - drawing 46 , although level difference 280am, 280bm, 280an and 
280bn(s), projection 282am, 282bm, 282an and 282bn(s), and the sheet metal sections 16a 
and 16b are unifying, like drawing 19 or drawing 23 , through adhesives, the laminating of 
the plate processed suitably may be carried out, and it may be formed. It unifies, and when 
preparing, while forming the sheet metal sections 16a and 16b by making a plate member 
thin by etching, cutting, etc., said level difference 280am, 280bm, 280an and 280bn(s), and 
projection 282am, 282bm, 282an and 282bn(s) can be prepared in one. 
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[0220] In addition, although the above-mentioned example showed the example which 
formed adhesives 200 and 202 by screen-stencil, dipping, a dispenser, an imprint, etc. can 
be used. 

[0221] Next, it explains, referring to drawing 47 - drawing 52 about various examples of a 
configuration about the adhesives 200 by which it is placed between the adhesives 202 lists 
which intervene between sheet metal section 16a, and the laminating mold piezo- 
electricity / electrostriction component 24 between each sheet metal sections 16a and 16b 
and a fixed part 22, for example. 

[0222] First, in the 1st technique shown in drawing 47 , laminating mold piezo-electricity / 
electrostriction component 24 is pasted up on the part in which many holes 290 were 
formed in sheet metal section 16a, and these holes 290 were formed through adhesives 
202. In this case, since adhesives 202 enter in a hole 290, while adhesion area becomes 
large substantially, it becomes possible to make thickness of adhesives 202 thin. It is 
desirable that it is 5% or less of the total thickness of laminating mold piezo-electricity / 
electrostriction component 24, and is more than the thickness of extent which can absorb 
the heat stress by the difference of the coefficient of thermal expansion of sheet metal 
section 16a and adhesives 202 as thickness of said adhesives 202. 
[0223] As a path of a hole 290, 5 micrometers - 100 micrometers may be desirable, and 
staggered arrangement is [ a matrix-like is sufficient as the array pattern, and ] sufficient as 
it. Of course, one train may be made to arrange two or more holes 290. As an array pitch of 
a hole 290, 10 micrometers - 200 micrometers are desirable. Moreover, you may be a 
crevice (hole) instead of a hole 290. In this case, the path of a hole may have 5 
micrometers - desirable 100 micrometers, and staggered arrangement is [ a matrix-like is 
sufficient as that array pattern, and ] sufficient as it. As an array pitch of a hole, 10 
micrometers - 200 micrometers are desirable. Especially in the case of a crevice (hole), it is 
made into the shape for example, of a flat-surface rectangle, and it may be made to make 
the opening area smaller than the projected area to sheet metal section 16a of piezo- 
electricity / electrostriction component 24 slightly. In addition, as the technique of forming a 
hole 290 and a hole in sheet metal section 16a, etching, laser beam machining, blanking, 
drilling, an electron discharge method, ultrasonic machining, etc. are employable, for 
example. 

[0224] In the 2nd technique shown in drawing 48 , the front face 292 of a part in which 
laminating mold piezo-electricity / electrostriction component 24 is formed among sheet 
metal section 16a is made coarse by blasting processing, etching processing, or plating 
processing. In this case, the inferior surface of tongue 294 of laminating mold piezo- 
electricity / electrostriction component 24 is also made coarse. Thereby, since adhesion 
area becomes large substantially, it becomes possible to make thickness of adhesives 202 
thin. 

[0225] Although drawing 48 showed the example which made coarse the front face of sheet 
metal section 16a, and the inferior surface of tongue (sheet metal section 16a and field 
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which counters) of piezo-electricity / electrostriction component 24, it is [ that adhesive 
strength with adhesives 202 should just make the field of the smaller one coarse ] also fully 
effective to have made coarse only the front face of sheet metal section 16a. As surface 
roughness, when it sees, for example by the center line average of roughness height, 
Ra=0.1micrometer-5micrometer is desirable and is 0.3 micrometers - 2 micrometers more 
preferably. 

[0226] Curvature 296 is given to the flash configuration of adhesives 200, especially the 
flash configuration of the adhesives 200 to wall 22a of a fixed part 22 in the 3rd technique 
shown in drawing 49 . In this case, it is desirable to set radius of curvature to 0.05mm or 
more, and for a flash configuration to become straight line-like, or to make it a straight-line 
part included. Formation of the curvature 296 to said flash part of adhesives 200 can realize 
the core of the shape for example, of a cylinder before hardening of adhesives 200 by 
making it insert in the space formed in wall 22a of the sheet metal sections 16a and 16b 
and a fixed part 22. It controls by the physical properties of adhesives 200, and coverage, 
and is made for a flash configuration not to turn into convex at least in fact. 
[0227] Thereby, since the wall of wall 22a of a fixed part 22 or each sheet metal sections 
16a and 16b is also used as an adhesion side, adhesion area becomes large and bond 
strength can be enlarged. Moreover, the stress concentration for the joint (corner) of wall 
22a of a fixed part 22 and the wall of each sheet metal sections 16a and 16b can be 
distributed effectively. 

[0228] The 4th technique shown in drawing 50 is beveling the corner in wall 22a of a fixed 
part 22, respectively, and considering as the taper side 298. By adjusting the include angle 
and radius of curvature of beveling suitably, the amount of flashes of adhesives 200 can be 
stabilized, local dispersion of bond strength can be controlled, and improvement in the yield 
can be aimed at. 

[0229] What grinding and polish are performed in advance to the part which serves as said 
corner of a supporter 256 before assembly, and is considered as the taper side 298 as an 
approach of beveling said corner, for example is desirable. Of course, said beveling may be 
performed after assembly. In this case, laser beam machining, ultrasonic machining, 
sandblasting, etc. are adopted preferably. 

[0230] In case the 5th technique shown in drawing 51 produces the sheet metal sections 
16a and 16b, although blanking processing is performed, a burr 300 will usually occur in 
this case. Although you may make it remove the generated burr 300 before assembly, you 
may make it leave as it is. In that case, it is desirable to specify the direction of the burr 300 
to generate in consideration of the ease of the control to the adhesion direction of handling 
or each part material and the amount of adhesives etc. The example of drawing 51 shows 
the condition of having turned the burr 300 of the sheet metal sections 16a and 16b to the 
method of outside. 

[0231] The 6th technique shown in drawing 52 makes thickness of one sheet metal section 
16a larger than the thickness of sheet metal section 16b of another side, as mentioned 
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above. And when using it as the actuator section 204, it is desirable to form laminating mold 
piezo-electricity / electrostriction component 24 on one sheet metal section 16a. When 
using it as a sensor, it is desirable to form laminating mold piezo-electricity / electrostriction 
component 24 on one sheet metal section 16a. 

[0232] In addition, in case laminating mold piezo-electricity / electrostriction component 24 
is pasted up on the sheet metal sections 16a and 16b through adhesives 202 as the other 
technique, for example, you may make it make for example, ZrO two-layer placed between 
the inferior surfaces of tongue of laminating mold piezo-electricity / electrostriction 
component 24 as a substrate layer. 

[0233] Moreover, when using stainless steel sheet metal 260 and 262 (reference, such as 
drawing 33 ) as the sheet metal sections 16a and 16b, it is desirable to make it mostly in 
agreement [ the longitudinal direction of the sheet metal sections 16a and 16b and the cold 
rolling direction of stainless steel sheet metal 260 and 262 ]. 

[0234] In addition, as for piezo-electricity / three layers - about ten layers of electrostriction 
layers 26 which constitute laminating mold piezo-electricity / electrostriction component 24, 
it is desirable to carry out a laminating. 

[0235] According to the piezo-electricity / the electrostriction devices 10A and 10B which 
were mentioned above, various transducers, Various actuators, a frequency-domain 
functional part (filter), a transformer, Others [ active elements /, such as an object for a 
communication link, a trembler for power, a resonator, a radiator, and a discriminator], It 
can use as sensor components for [ various ] sensors, such as an ultrasonic sensor, an 
acceleration sensor and an angular-velocity sensor, and an impact sensor, a mass sensor. 
It can use suitable for the various actuators especially used for the variation rate of various 
precision components, such as an optical instrument and a precision mechanical 
equipment, etc., or the device of positioning adjustment and include-angle adjustment. 
[0236] In addition, the piezo-electricity / electrostriction device concerning this invention, 
and its manufacture approach of the ability of various configurations to be taken are natural, 
without deviating not only from the gestalt of above-mentioned operation but from the 
summary of this invention. 
[0237] 

[Effect of the Invention] As explained above, according to the piezo-electricity / 
electrostriction device concerning this invention, and its manufacture approach While being 
able to raise the attachment nature of the components to moving part, or the stability of a 
device in the reinforcement of piezo-electricity / electrostriction device, and a handling 
nature list and being able to carry out the variation rate of the moving part greatly by the low 
battery relatively by this Can make improvement in the speed (raise in resonance 
frequency) of piezo-electricity / electrostriction device, especially displacement actuation of 
moving part attain, moreover, are hard to be influenced of a harmful vibration, and a high- 
speed response is possible. A mechanical strength is high and the displacement 
component excellent in handling nature, shock resistance, and moisture resistance and the 
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sensor component which can detect vibration of moving part with a sufficient precision in a 
list can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is the perspective view showing the configuration of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 2] It is the perspective view showing the 1st modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 3] It is the perspective view showing the 2nd modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[ Drawing 4] It is the perspective view showing the 3rd modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[ Drawing 5] It is the perspective view showing the 4th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[ Drawing 6] It is the perspective view showing the 5th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 
[ Drawing 7] It is the perspective view showing other examples of the piezo-electricity / 
electrostriction device concerning the 5th modification. 

[ Drawing 8] It is the perspective view showing the 6th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 9] It is the perspective view showing the 7th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 
[Drawing 101 It is the perspective view omitting and showing a part of other examples of 
piezo-electricity / electrostriction component. 

[ Drawing 11 ] It is the perspective view omitting and showing a part of example of further 
others of piezo-electricity / electrostriction component. 

[ Drawing 12 ] In the piezo-electricity / electrostriction device concerning the gestalt of the 1st 
operation, it is the explanatory view showing the case where neither piezo-electricity nor / 
electrostriction component are performing displacement actuation. 
[Drawing 13 ] Drawing 13 A is the wave form chart showing the voltage waveform 
impressed to one piezo-electricity / electrostriction component, and drawing 13 B is the 
wave form chart showing the voltage waveform impressed to the piezo-electricity / 
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electrostriction component of another side. 

[ Drawing 14 ] In the piezo-electricity / electrostriction device concerning the gestalt of the 1st 
operation, it is the explanatory view showing the case where piezo-electricity / 
electrostriction component performs displacement actuation. 

[ Drawing 15 ] It is the perspective view showing the case where the piezo-electricity / 
electrostriction device of another side are fixed in the moving part of one piezo-electricity / 
electrostriction device. 

[ Drawing 16 ] Drawing 16 A is the explanatory view showing the laminating process of a 
required ceramic green sheet in the 1st manufacture approach, and drawing 16 B is the 
explanatory view showing the condition of having considered as the ceramic Green layered 
product. 

[Drawing, 17] Drawing 17 A is the explanatory view showing the condition of having 
calcinated the ceramic Green layered product and having considered as the ceramic 
layered product, and drawing 17 B is the explanatory view showing the condition of having 
pasted up the piezo-electricity / electrostriction component constituted as another object on 
the front face of the metal plate which serves as the sheet metal section, respectively. 
[Drawing 18] In the 1st manufacture approach, it is the explanatory view showing the 
condition of having pasted up the metal plate on the ceramic layered product, and having 
considered as the hybrid layered product. 

[Drawing 19] It is the explanatory view showing the condition of having produced the piezo- 
electricity / electrostriction device which cuts a hybrid layered product along with a 
predetermined cutting plane line, and is applied to the 1st modification. 
[Drawing 20] Drawing 20 A is the explanatory view showing the laminating process of a 
required ceramic green sheet in the 2nd manufacture approach, and drawing 20 B is the 
explanatory view showing the condition of having considered as the ceramic Green layered 
product. 

[ Drawing 21] Drawing 21 A is the explanatory view showing the condition of having filled up 
the pore with the filler after calcinating a ceramic Green layered product and considering as 
a ceramic layered product, and drawing 21 B is the explanatory view showing the condition 
of having pasted up the metal plate used as the sheet metal section on the ceramic layered 
product, and having considered as the hybrid layered product, respectively. 
[ Drawing 22 ] It is the explanatory view showing the condition of having pasted up the piezo- 
electricity / electrostriction component constituted as another object on the front face of the 
metal plate of a hybrid layered product. 

[ Drawing 23 ] It is the explanatory view showing the condition of having produced the piezo- 
electricity / electrostriction device which cuts a hybrid layered product along with a 
predetermined cutting plane line, and is applied to the 1st modification. 
[ Drawing 24 ] It is the perspective view showing the configuration of the piezo-electricity / 
electrostriction device concerning the gestalt of the 2nd operation. 

[ Drawing 25 ] It is the perspective view showing other configurations of the piezo-electricity / 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



Page 3 of 4 



electrostriction device concerning the gestalt of the 2nd operation. 

[ Drawing 26 ] It is the enlarged drawing showing the example of 1 configuration of 

laminating mold piezo-electricity / electrostriction component. 

[Drawing 27] It is the enlarged drawing showing the desirable example of a configuration of 
the laminating mold piezo-electricity / electrostriction component shown in drawing 26 . 
[ Drawing 28] It is the enlarged drawing showing other examples of a configuration of 
laminating mold piezo-electricity / electrostriction component. 

[ Drawing 29 ] It is the enlarged drawing showing the desirable example of a configuration of 
the laminating mold piezo-electricity / electrostriction component shown in drawing 28 . 
[Drawing 30 ] It is the perspective view showing the configuration of further others of the 
piezo-electricity / electrostriction device concerning the gestalt of the 2nd operation. 
[ Drawing 31] It is the explanatory view showing the desirable dimension relation between 
the piezo-electricity / electrostriction device concerning the gestalt of the 2nd operation. 
[ Drawing 32] In the 3rd manufacture approach, it is the explanatory view showing the 
condition of having drilled the rectangle-like hole in the center section of the stainless plate, 
and having produced the base of rectangular cyclic structure. 

[Drawing 33] It is the explanatory view showing the condition of forming adhesives in the 
1st stainless steel sheet metal. 

[ Drawing 34 ] It is the explanatory view showing the condition of having pasted up 
laminating mold piezo-electricity / electrostriction component on the 1st stainless steel 
sheet metal through adhesives. 

[ Drawing 35 ] It is the explanatory view showing the condition of pasting up the 1st and 2nd 
stainless steel sheet metal on a base through adhesives. 

[ Drawing 36] It is the explanatory view showing the condition of cutting the produced device 
original recording. 

[Drawing 37] In the 4th manufacture approach, it is the explanatory view in which drilling a 
rectangle-like hole in the center section of the stainless plate, producing the base of 
rectangular cyclic structure, and showing further the condition of pasting up the 1st and 2nd 
stainless steel sheet metal on this base through adhesives. 

[ Drawing 38] It is the explanatory view showing the condition of having pasted up the 1st 
and 2nd stainless steel sheet metal on the base through adhesives. 
[Drawing 39] It is the explanatory view showing the condition of forming adhesives in the 
1st stainless steel sheet metal. 

[Drawing 40] It is the explanatory view showing the condition of having pasted up 
laminating mold piezo-electricity / electrostriction component on the 1st stainless steel 
sheet metal through adhesives. 

[Drawing 41 ] It is the explanatory view showing the condition of pasting up the 1st and 2nd 
stainless steel sheet metal on the base of other examples through adhesives. 
[Drawing 42] In the 5th manufacture approach, it is the explanatory view showing the 
example which prepared the level difference in the part which a fixed part pastes up at least 
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among each sheet metal section. 

[ Drawing 43 ] In the 5th manufacture approach, it is the explanatory view showing the 
example which does not prepare a level difference in the part which a fixed part pastes up 
at least among each sheet metal section. 

[ Drawing 44 ] In the 5th manufacture approach, it is the explanatory view showing the 
example which does not prepare a level difference in each sheet metal section. 
[Drawing 45] In the 5th manufacture approach, it is the explanatory view showing the 
example which prepared the projection for forming the partition of adhesion into the part 
which a fixed part pastes up among each sheet metal section. 
[Drawing 46] In the 5th manufacture approach, it is the explanatory view showing the 
example which enlarged the fixed part. 

[Drawing 47] It is the explanatory view showing the 1st technique (a hole is prepared in the 
sheet metal section). 

[ Drawing 48] It is the explanatory view showing the 2nd technique (the front face of the 
sheet metal section, and a piezo-electricity / electrostriction component is made coarse). 
[ Drawing 49 ] It is the explanatory view showing the 3rd technique (curvature is prepared in 
the flash part of adhesives). 

[Drawing 50 ] It is the explanatory view showing the 4th technique (the corner of a fixed part 
is beveled). 

[Drawing 51] It is the explanatory view showing the 5th technique (a burr is turned to the 
method of outside). 

[ Drawing 52] It is the explanatory view showing the 6th technique (the thickness of the 
sheet metal section is changed). 

[ Drawing 53] It is the block diagram showing the piezo-electricity / electrostriction device 
concerning the conventional example. 
[Description of Notations] 

10A, 10Aa - 10Ag, 10B — Piezo-electricity / electrostriction device 
12 - Pore 16a, 16b -- Sheet metal section 

24 -- Piezo-electricity / electrostriction component 152A, 152B - Metal plate 

200 202 - Adhesives 204 - Actuator section 

208 - Tip of a multilayer object 258 - Base 

270 - Device original recording 

280am(s), 280bm, 280an, 280bn - Level difference 

282am(s), 282bm, 282an, 282bn Projection 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



3/23/2004 



